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PUBLIC NOTICES 


PUBLIC NOTICES 





. ‘ 
he Director - General, 
India Store Department, oe h 
No. 15, Belvedere-road, Lambeth, 1, 
invites TENDERS for 
1. 4701 Pairs BONDING FISH-PLATES 
2. METALLIC and LAVATORY FIT 
TINGS for C ARRIAG ES 
HOSPITAL EQUIPMENT, comprising Steam 
Laundry, Cooking, Disinfec tors, &c., Boilers, 
Chimney and Pipe Wor 
renders due on the 30th September, 19% r No. 1, 
the 4th October, 1927, for No. 2, and on ‘the 11th 
October, 1927, for No. 3 
Specifications and forms of Tender obtainable from 
the above at a fee of 58. per set, which will not be 
returned. 5 














* 
Ministry. 
DIRECTORATE OF 
TECHNICAL DEV ELOP Mi NT 

JUNIOR TECHNICAL OFFICER is 
REQUIRED for the Air Ministry Tech 
nical Development Staff, primarily for 
duty at the Royal Aircraft Establish- 

nt, to assist in development work in connection 
vith aeronautical instruments ana small precision 

paratus, with special reference to problems relating 
high altitude flying. 

Candidates should have an Honours Degree in 
Physics or Engineering, and some works and drawing 
fice experience would be an additional recom 
mendation. Candidates must also be medically fit 
for flying duties and be willing to fly as observer. 

Preference given, other things being equal, to 
ex-Service men Salary £175, rising by annual incre 
ments of £15 to £235 per annum, plus Civil Service 
bonus, giving a present total starting remuneration of 
£265 108. per year 

Application should be made on a form to be 
obtained from the CHIEF SUPERINTENDENT, 
Royal Aircraft Establishment, South Farnborough, 
Hants, to whom it must be returned, quoting 
reference No. A. 158, not later than 5th October, 1927. 








Assi stant Engineers 

REQUIRED for _ the PUBLIC 
WORKS DEPARTMENT of the FEDE- 
RATED MALAY STATES for four 
years’ service, after which subject to 
satisfactory service the officers appointed 
will be eligible for confirmation in the 
permanent and pensionable establishment It is 
probable that the number of permanent appointments 
will be sufficient for those officers whose services have 
been entirely satisfactory, but no guarantee can be 
given. If at the end of four years’ service an 
officer's services have been entirely satisfactory, and 
he is not offered or declines further employment, he 
will be paid a bonus of 2850 dollars. Salary 400 
dollars a month, rising to 800 dollars by annual 
increments of 25 dollars, plus a temporary non- 
pensionable allowance of 10 per cent. for bachelors 
and 20 per cent. for married men. The exchange 
value of the dollar in sterling is at present fixed by 
the Government at 2s. 4d., but its purchasing power 
in Malaya is considerably less than that of 2s. 4d 
in the United Kingdom. No income tax at present 
imposed by the Federated Malay States Government 
Free passages provided. Candidates, age 23 to 26 
preferably unmarried, must have received a good 
theoretical training, preferably at a University or 
College recognised by the Institution of Civil Engi- 
neers, and possess a Civil Engineering Degree or 
obtained such other Diploma or Distinction in Engi- 
neering as the Secretary of State may decide in any 
particular case or have completed articles with a Civil 
Engineer of good standing, and have passed the 
examination for Associate Membership of the Institu- 
tion of Civil Engineers. In addition, candidates must 
have had at least one year’s practical experience of 
Civil Engineering under a qualified civil engineer.- 
Apply at once by letter, giving brief details of 
qualifications and experience and stating age, and 
whether married or single, to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, Westminster, 
S.W.1, quoting clearly at the head of application 
M/15,224. 6427 








ssistant Engineers (2) 
REQUIRED for the KENYA and 
UGANDA RAILWAY for a tour of 20 
to 30 months’ service with possible 
extension Salary, £480, rising to £720 
a year Free quarters and passages, and 
libe ral leave on full salary. Outfit 
allowance of £30 on first appointment. Candidates. 
unmarried, 28 years of age, must have passed 
examination to qualify for A.M.LC.E or hold 
equivalent professional qualifications, and have had 
some experience on Railway Civil Engineering work 
-Apply at once by letter, stating age, qualifications, 
and experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1, quoting at 
head of application M/15,466 6516 
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. y 
ssistant Waterworks 
ENGINEER REQUIRED for the 
IUBLIC WORKS DEPARTMENT of 
NIGERIA, for two tours of 12 to 18 
months’ service, with possible extension. 
Commencing salary £480 to £600, accord- 
ing to experience, rising to £920 a year 
by annual increments. Outfit allowance of £60 on first 
appointment Free quarters and passages Liberal 
leave on full salary. Candidates, aged 25 to 35. must 
have had experience on the Construction of Water- 
works, comprising Pumping Machinery, Impounding 
and Intake boggy Filtration Plants, Reservoirs, Dis- 
tribution Mains, &c., and be capable of Taking Charge 
of such works Apply at once by letter, stating par- 
ticulars of gus alifications and experience, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, Westminster, 8.W. 1, quoting M/96 6465 








‘ . 
he Government of 
MADRAS REQUIRE the SER 
VICES of a 

DREDGING SUPERINTENDENT 
in connection with the Cochin Harbour 
Works Must have at least 15 years’ 
practical Dredging Experience, includ- 
ing 5 years as a Dredging Master. Good knowledge of 
Suction Dredging and reclamation on a large scale 
specially required. Must be energetic, in robust 

ealth, and not over 45 years of age. Selected 
candidate must be prepared to act as Dredging 

Master, if required. 

Three years’ agreement. Pay at the rate of Rs. 800, 
rising by annual increments of Rs. 50 to Rs. 900 per 
calendar month. Free passages under the usual rules, 
Strict medical examination. 
be ne of application and further particulars may 

ned upon request by post-card from the 
eo any TO THE HIGH COMMISSIONER Fon 





IN General Department, 42, Grosvenor- 

A, u ’ or-gardens, 
loan, 8.W. 1. Last date for rece ipt of applications, 
ist October, 1927, 6509 
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SHIPPING, ENGINEERING & MACHINERY EXHIBITION, OLYMPIA, SEPTEMBER 8th-24th. 
“THE ENGINEER’S’’ STANO will be No. 8, ROW G, at which all our Friends will be Weloome. 
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are a the Govern- 


moo} i three years, 





Outfit allowance of £60 payable on first appointment. 


Outfit allowance of £45, 


experience of Public 
Railway Construction 
The period of engagement is for two tours each of 


Free passages, quarters and liberal leave on full salary 
Age not to exceed 42 years. 
. at once by letter stating age and particulars 
of qualifications and experience, marking the envelope 
and letter with the number shown against the class 
of vacancy for which copa 
CROWN AGENTS FOR THE 
bank, London, 8.W. 


after each tour of service. 





Yhelsea. Polytechnic 
CLASSES IN ENGINEERING 
aay 


In addition to the Courses in General Metallurgy, 
arrangements have been made for Special Courses of 
Lectures and Practical Work : 


(A) Engineering Metallurgy. 
cover the syllabus 
Examination in Metallurey., 

(B) Heat Treatment of Metals. 

(C) Testing and Mechanical Working of Metals. 
The above classes are suitable for Engineers, 
Engineering Students, 
cou RSES BEGIN 2ist SEPTEMBER, 
Full details on application. 

» 0899 and 8007 Kensington. 


Works Metallurgiets. 








Borough Polytechnic Institute, 


BOROUGH ROAD, LONDON, 8.5.1. 


COMPLETE COURSES, extending 


over 5 years of evening work, leading 
to the Ordinary and Higher National 
Certificates. 


ENGINEERING SCIENCE. 

PROPERTIES AND STRENGTH OF 
MATERIALS. 

MACHINES AND HYDRAULICS. 

HEAT ENGINES. 

THEORY OF MACHINE AND 
MACHINE DESIGN. 


STRUCTURAL ENGINEERING 
DRAWING. 

STRUCTURAL STEELWORK 
DESIGN. 

REINFORCED CONCRETE DESIGN. 

HEATING AND VENTILATION. 

MOTOR CAR ENGINEERING AND 


DESIGN. 
ENGINEERS’ QUANTITIES AND 
ESTIMATING, 


PRACTICAL MATHEMATICS, 


ENROLMENT 19th, 2ist and 23rd Sept., 7 to 9 p.m. 


Prospectus will be forwarded on application. 


J. W. BISPHAM, 


6333 Principal, 





N orthampton Polytechnic 
iNSTITUTE. 
St. John Street, London, E.¢ 


EVENING CLASSES 


ENGIN EERING, 
FUEL TEC HNOLOG Y, 
METALLURGY, 
for ENGINEERS, ENGINEERING CHEMISTS, etc. 
MONDAY, SEPTEMBER 26th, 1927. 
Free Prospectuses may be bad on application, 


C. LAWS, M.A., M.Se.; 
__ 6357 Principal. 





dministrative County of 


NDC 
BLACKWALL AND “ROTHERHITHE TUNNELS. 
‘AVENGING, &c. 

The London pao Cou neil invites TENDERS 
for the REMOVAL and DISPOSAL of SLOP and 
REFUSE from, and the SUPPLY and DELIVERY 
of HOGGIN and SAND to, Blackwall and Rother- 
hithe Tunnels during the twelve months commencing 

20th December, 1927 

The form of Tender may be obtained on application 
to the Onief Engineer of the Council at the Old 
County Hall, Spring-gardens, 5.W. 1 

The Contractor will be bound to observe the pro- 
visions of a fair wages clause the terms of which are 
set out fully in the instructions for Tender and form 
of contract and in ‘ The London County Council 
Gazette.’ 

No Tender received by the Clerk of the Council at 
the County Hall, Westminster Bridge. 8.E.1, after 
4 p.m. on Monday, 10th October, 1927, will be 
considered. 

The Council does not bind itself to accept the lowest 


or any Tender. 
MONTAGU H. COX, 
_ 6466 Clerk of the London ( ounty Counc i. 





dministrative County of 
LONDON. 
~ SOUTHERN OUTFAL, L rors —CROSSNESS. 
OVERHEAD SLUDGE TANKS. 

The London County Council invites TENDERS 
for the MANUFACTURE, SUPPLY and ERECTION 
of TWO CAST IRON SEWAGE SLUDGE TANKS 
and STEEL GIRDERS supporting the same, at the 
Council’s Southern Outfall Works at Crossness in the 
Urban District of Erith, in the County of Kent. 

The specification, form of Tender, &c., and drawings 
may be obtained on application to the Chief Engineer 
of the Council at the Old County Hall, Spring- 
gardens, 5.W. 1, upon payment of the sum of?£5 by 
cheque or draft to the order of the London County 
Council. This amount will be returnable only if the 
tenderer shall have sent in a bona fide Tender and 
shall not have withdrawn the same. Full particulars 
of the work may be obtained on personal application, 
and the contract documents may be inspected before 
payment of the fee 

The contractor will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 
of contract and in ** The London County Council 
Gazette.’ 

No Tender received by the Clerk of the Council at 
the County Hall, Westminster — 8.E. 1, after 
4 p.m. on Monday, 10th October, 1927, will be con 
sidered. 

The Council does not bind itself to accept the 
lowest or any Tender. 

MONTAGU H. COX, 
6467 Clerk of the London County Council. 





Bombay, Baroda and Central 
INDIA RAILWAY COMPANY 

The Directors are prepared to receive up to Noon 

on Friday, 7th October, TENDERS for the SUPPLY 


of 
GIRDER BRIDGES 
Tenders must be made on forms, copies of which, 
with specification, can be obtained at these Offices on 
payment of 20s. (which will not be returned). _ 
The Directors do not bind themselves to accept_the 
lowest or any Tender. 
8. G. 8. YOUNG, ® 
Secretary. 
Offices : The White Mansion, 91, Petty France, 
Westminster, 5. a., 
14th September, 1927 6517 





ry 
Borough of W sag and 
MELCOMBE REGIS. 

TENDERS are INVITED for the MANUFACTURE 
and ERECTION of the STEEL WORK for a TWO 
LEAF BASCULE BRIDGE having a navigation 
opening of 80ft., complete with all machinery and 
controls; the accepted Tender will be embodied, as 
a sub-contract, in a general contract which will pro- 
vide all foundations, &c. 

Drawings are prepared and can be seen after the 
17th September, Se 27, at the office of the Besincer for 
the work, Mr. H. FitzSimons, B.Sc., M. Inst. C.E.. 


39, Victoria +, “Westminster, 8.W. 1 Gentes of 
the specification, bill of quantities and form of Tender 
are to be obtained from the Engineer's office on pay- 
ment of Three Guineas, which sum will be returned 
upon receipt of a bona fide Tender and the reiurn_of 
all documents. 


Tenders are to be sent to the undersigned not 


later than Noon on Friday, 14th October, 1927, and 
endorsed ‘* Tender for Bascule Bridge 


he Corporation do not undertake to accept the 
PERCY SMALLMAN, 
Town Clerk. 
Town Clerk's Office, Weymouth 6491 


lowest or any Tender 
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PUBLIC NOTICES 


SITUATIONS 


OPEN (continued) 


SITUATIONS WANTED (continued) 





Metre olitan Water Board. 


ERS OR THE MANUFACTURE, 

te ete AND FIXING OF TWO 150-KILO- 
STEAM - DRIVEN ane GENERA- 

TORS. SWITC HBOARD, PIPING &c., AT 
HAMPTON PUMPING STATION, MIDDL bSEX. 
The Metropolitan Water Board invite TENDERS 
for the MANUFACTURE and the DELIVERY and 
FIXING of TWO 150-Kilowatt Steam-driven ELEC- 
TRIC GENERATORS, SWITCHBOARD, PIPING, 
&c., at their Hampton Pumping Station, Middlesex. 
Forms of Tender, conditions of contract, specifica- 
tion and drawings may be inspected without payment 
of a fee at the offices of the Board, Chief Engineer's 
Department (Room 171), on and after Monday, 19th 
September, 1927. 
Contractors desirous of tendering may obtain the 
necessary documents from the Chief Engineer on pro- 
duction of an official receipt for the sum of One 
Guinea, which must be deposited with the Accountant 
to the Board, and which will be returned on receipt 
of a bona fide Tender accompanied by all the above- 
named documents and drawings. Such payments and 
applications must be made between the hours of 
10 a.m. and 4.30 p.m. (Saturdays, 10 a.m. and 
12 noon). Cheques must be made payable to the 
Metropolitan Water Board and not to individuals. 
Tende rs, enclosed in sealed envelopes, addressed to 
the * Clerk of the Board, Metropilitan Water Board, 
173, Rosebery-avenue, E.C. 1,"" and endorsed ** Tender 
Poy “Electrical Plant, Hampton,” must be delivered 
at the offces of the Board (Room 122) not later than 
10 a.m. on Wednesday, 12th October, 1927. 
The Board do not bind themselves to accept the 


lowest or any Tender. 
G. F. STRINGER, 
Clerk of the Board. 





a of the Board, 
73, Resebery-avenue, E.C. 1, 
12th September, 1927. 6481 


Metropolitan Water Board. 


MAiN—CRICKLEWOOD TO FORTIS 





GREEN. 
The Metropolitan Water Board invite TENDERS 
for the LAYING and JOINTING of approximately 


5344 lineal yards of 48in. diameter, 987 lineal yards 
of 42in. diameter, and 390 lineal yards of 12in. 
diameter CAST IRON, and cpprentnatey 127 lineal 
yards of S2in. diameter STEEL WATER MAIN, 
together with connections and ‘all contingent works, 
from St. Michael’s-road, in the Urban District of 
Willesden, to the Board's reservoir at Fortis Green, 
within the County of Middlesex. 

The drawings and contract documents may be in- 
spected without charge at the offices of the Board, 
Chief Engineer's Department (Room 201). 

Forms of Tender, conditions of contract, specifica- 
tion and bills of quantities, together with drawings 
and a spare copy of the bills of quantities may be 
obtained on and after Monday, 26th September, 1927, 
from the Chief Engineer, on production of an ——- 
receipt for the sum of £10, which must be depos 
with the Accountant to the Board and which mal Ne 
returned on receipt of a bona fide Tender accom- 
panied by all the above-named documents and draw- 
ings (with the exception of the spare copy of the bills 
of quantities which may be retained by the tenderer). 
Such payments and applications must be made between 
the hours of 10 a.m. and 4.30 p.m. (Saturdays, 10 a.m. 
and 12 noon). Cheques must be made payable to the 
Metropolitan Water Board and not to individuals. 

Tenders enclosed in sealed envelopes addressed to the 
Clerk of the Board, and endorsed “ Tender for Main, 
Cricklewood to Fortis Green,”’ must be delivered 
at the offices of the Board (Room 122) = later than 
10 a.m. on Monday, 24th October, 19 

The Board do not bind eenmbees ‘to accept the 


lowest or any Tender. 
G. F. STRINGER, 
Clerk of the Board, 
Offices of the Board, 
73, Rosebery-avenue, E.C. 1, 
5th September, 1927. 6482 


ort of Bristol Authority. 


EXTENSION OF THE BovaL EDWARD 
DOCK, AVONMOUTE 
ELECTRKI i HTING OF TRANSIT SHEDS 
ND GRANARIE 

The Docks ¢ a... are le red to receive 
TENDERS for the ELECTRIC LIGHTING of TWO 
fHREE-FLOOR TRANSIT SHEDS and of TWO 
LARGE SILO GRANARIES now in course of con- 
struction at the Royal Edward Dock, Avonmouth. 

On and after Monday, the 19th September, 1927, a 
copy of the specification, &c., and a copy of the con- 
tract drawings can be obtained from the undersigned 
on production of a receipt showing that a deposit of 
£5 has been paid to the General Manager and Secre- 
tary of the Port of Bristol Authority, 19, Queen- 
samare, Bristol. ALL CHEQUES MUST BE MADE 

AYABLE TO THE PORT OF BRISTOL 
At THORITY. The deposit will be returned to all 
bona fide tenderers after the receipt of the Tender with 
all the prescribed documents and drawings. 

Tenders _must be enclosed in a sealed envelope. 
endorsed ‘‘ Tender for Electric Lighting,’’ addressed 
to the General Manager and Secretary of the Port of 
Bristol Authority, 19, Queen-square, Bristol, and 
must be delivered to him, accompanied by all the 
prescribed documents and drawings, before 10 a.m. 
on Monday, the 10th day of October, 1927. 

The Docks Committee do — bind themselves to 
ept the lowest or any Tender. 

THOMAS. "a PEACE 
Chief Engineer. 








Chief Engi neer’s Office, 
Avonmouth Docks, 
6th September, 1927. 64193 


The Assam - - Beagel ‘Railway 


COMPANY, LIMITED, is prepared to receive 
TENDERS for :- 
TWO is, TON he oe Y OVERHEAD 
TRAVELLING CRANES 
Specifications and Tender jan may be obtained at 
the Offices of the Company, Bishopsgate House, 80, 
Bishopsgate, E 2 
fee of £1 is “is charged for each specification, 
which cannot, under any circumstances, be returned. 
Drawings may be had, at the cost of the tenderer, 
by application to Messrs. Hodges Bennett and Co., 
Ltd., 78, Queen Victoria-street, E 
Tenders must be delivered at the © ompany’ 8 Offices 
not _later than Noon on Wednesday, 28th September, 
19 


o, 


The Directors do not bind themselves to accept the 
lowest or any Tender. 
By order of the Board 
THOS. C. BRETT, 
Secretary. 
14th September, 1927. 6518 


i = 





dministrative County of 
A LONDON. 

Che London County Council invites AF PLICATIONS 
for an APPOINTMENT as ASSISTANT (TECH- 
NICAL) in the Department of the Chief Officer of the 
Fire Brigade for inspectorial duties in connection 
with fire and safety matters in buildings licensed by 
the Council for public entertainments. 

Candidates "must be under 25 years of age on 30th 
“eptember, 1927, and must be natural-born British 
subjects. They should either have taken a course in 
mechanical and electrical engineering at a recognised 
training college and possess the appropriate certifi- 
cates or diplomas, or should otherwise have received 
a good theoretical and practical training, and they 
should be capable of writing lucid reports on inspec- 
tions, &c. Some experience in a commercial under- 
taking or on engineering work under commercial 
conditions would be an additional qualification. 

Commencing basic salary £165 a year, rising by 
annual increments of £15 to £240 a year, with the 
possibility of promotion. With temporary additions 
as at present the total commencing remuneration is 
at the rate of £252 14s. a year. 

Applications must be made on the official form, 
copies of which (with full particulars) may be 
obtained by sending a stamped addressed foolscap 
envelope (marked ‘* Technical Assistant ’’) to the 
Clerk of the Council, The County Hall, Westminster 
Bridge, 8.E. 1 

Forms must be returned by 30th September, 1027. 
Cc anvassing disqualifies 

MONTAGU H. CO 


HARBOUR OF WA 


conste 


MISSIONERS are prepa 


Engineer, Harbour Office, 
a fee of Five G 


ADVERTISEMENT 


TERFORD. 


OR THE - 
ON OF A DEEP. WATER wyanr 
N THE RIVER SUIR AT WATERFORD 


e Waterford Harbour Sen. 


red to receive TENDERS 
4 the CONSTRUCTION 4, a REINFORCED CON- 
DEEP-WATER WHARF or JETTY 
Suir at Waterford, with 

r contingent work all in 
with the articles of 


the prescribed forms 


be add 
ur Office, Waterford, 


on Monday, 


The Harbour Commissioners will not be responsible 

for any expenses incurred by persons tendering. 

Dated the 29th day of August, 1927. 
AUSTIN A. FARRELL, 

Secretary to the Waterford Harbour 


Commissioners. 


Harbour Office, 
Waterford. 


6426 


in 
relative, 
accordance 
ent and the drawings, 
specification and conditions therein referred to, copies 
whereof can be obtained on application to the Harbour 
Waterford, on payment of 
uineas, which will be returned in case 
a bona fide Tender is duly made. 
Tenders must be made in 
which are attached to the above-mentioned articles, 
specification and conditions, and must 
“* The Chairman,”’ Harbo 
sealed cover, endorsed ** Wharf Tender,"’ and must be 
delivered not later than 11.30 o'clock a.m., 
the 17th day of October, 1927. 
The date on which the work will be completed must 
be stated in the Tenders. 
Two separate Tenders must be submitted ; 
based on the original design and the other on the 
alternative design. 


The lowest or any Tender will not necessarily be 


in a 


one 





SITUATIONS OPEN 


COPIES or Testmontats, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 





. & SALESMAN with Office Experience for 
Far East. Age not over 24 years 
salary £400 per annum. Kit allw. £50. 
passage.—Full details, address 





. an ENGINE WORKS MANAGER for 
British-owned engineering works abroad. 
ave previous experience 
Management and good technical and general know- 
Preference will be given to those having some 
Sea and — gs office Spee. Age not exceeding 

TECHNIC Wm. Porteous and 


3628 A 


Appli- 
of Works 





experienced in setting out, 
up for roads and sewers contracts. 
be able to use level and will be required to assist 
generally in office work.—Apply, 


SSISTANT and JUNIOR ASSISTANT CIVIL 

ENGINEER REQUIRED on 
The assistant must be thoroughly 
levelling and measuring 
The junior must 


a large contract 


giving full details 





30. Salary, commencing 


years’ agreement. ——Write, stating qualification, 
married or single, Z. H. 
ing Offices, Fenchurch-avenue, London, 


of experience, age, and salary Box 3 
c/o Brown’s, $9, Tothill-street, Westminster, 8.W. 
6408 a 

SSISTANT ENGINEER WANTED for India; 


preferably one holding Chief's Certificate, experi- 
ence in repairs to ships’ hulls and machinery essential. 
450, on 
age, 
75, care ee 's Advertis- 


6519 A 


way dD, 


required, 


Fully Qualified 

DRAUGHTSMAN, with sound knowledge of 
Design in Automatic Machinery. 
give full details 
Address, 6511, The Engineer Office. 


MECHANICAL 


. salary 
experience.— 


A 





SSISTANT STRUCTURAL DRAUGHTSMAN 
QUIRED by a Municipal Corporation, at a salary 

of £30 per month. The appointment will 
porary, and subject to one month’ 
Candidates must be good draughtsman, 
of designing and carrying out Steel Constructional 
and of preparing detailed plans, 5 
and quantities. Preference will be given to applicants 
having experience in Pier Construction.—-Address, 
stating age, qualifications, 
to 6434, The Engineer Office. 


side. 


yor. 


RE- 
be tem- 
8 notice on either 
capable 
specifications 


experience and references, 
34a 





HIEF 


, 


cants 


DRAUGHTSMAN WANTED 
Marine Engineering Establishment in North of 
England employing about 50 draughtsmen. 
must have good experience in 
Turbine and Diesel 
merchant work.—Address, 6403, The Engineer (ffice. 

6403 A 


Engines for 


Large 


Appili- 
Reciprocating, 
and 





I RAUGHTSMEN REQUIRED, 
vating and Conveying Plants 


Steelwork. State age, experience and salary required. 


ROBERT BOBY, Ltd., Bury 


Ele- 
Structural 


76 A 





I RAUGHTSMAN REQUIRED for East 
> accustomed to 

Knowledge of structural work an advantage. 
Stating age, 


free.—Address, 6422, 


training, 


experience, 
The Engineer Office. 


Midlands ; 
Engine and Boiler Design. 
Write, 
and date 

22 a 





)XPERIENCED LADY TRACER REQUIRED 


4 


THE AUSTLN MO 


experience ar and salary required. 


R E 


all descriptions. 
carrying 





through 


Qu RED by ogg Firm, 
DRAUGHTSMEN, accustomed 
Preference given to men capable of 
themselves. 


The Engineer Office. 


Apply by letter to CHASSIS DRAWING.-OFFICE, 
TOR Co., Longbridge, stating age, 
6502 A 
TWO STRUCTURAL 
Buildings of 


, 6503, 
503 A 





EQU ot 
stating 4 
Engineer Office. 


wo JUNIOR 


Capable MECHANICAL 


DRAUGHTS 





temporarily in Westminster, 


details; not less than 3 years’ 


particulars and salary expected. 


Engineer Office. 


works in London Address, 

salary required and experience, 6507, The 
- 

DRAUGHTSMEN WANTED 

to mec banic al 

experience. e full 

, The 
A 





OREMAN ENGINEER REQUIRED to Supervise 

Erection of large Well Pumps and Engines in 
Only men with previous experience of this 
Give full een of 
Address, 
6461 A 


England. 
class of work need apply. 
plants erected 


age, salary required, 


6461, The Engineer Office. 





EQUIRED, WORKING 
for Yannery near London, 
methods of power, capable of superv ising all tr 
HEPBURN and CO. 
Dartford. 


Address, 
Priory W orks, 


ENGINEER FOREMAN 
experienced —— 


sata, 





WO FITTERS REQUIRED for Erection on Site of 
Heavy Pumping Machinery and Engines. 
full wage and class 
plants previously engaged upon. r 
Engineer Office. 


including age, 


Give 
of 
The 


A 





SITUATIONS WANTED 








SSISTANT WORKS MANAGER, 

production of all kinds of large Cooking Appa- 
Hotels, Institutions and Ships. 
qualifications and salary expected.—Address, 6464, 
The Engineer Office. 


Experienced 


6464 A 


State 





Agreement for one year, 
renewal but without guarantee. 


—Applications shall 


GYPT. starting from 


be separately paid. 


ESIGNER for Hydro-electric Plants, with the Best 
knowledge of modern turbines construction and 
general lay-out, calculation of piping, apparatus, &c., 
NTE E October 
with eventual 
Out and homeward 
Apply with 
references, testimonial and short history of technical 
education, stating age, conditions and salary wanted. 
not be entertained 
after 25th September, to Mr. LELLO PONTECORVO, 
Consulting Engineer, Corso Italia 7, Milano. 


if cat sted 


6384 A 


or 


sales aed 


Cc o-— LAL IAL 








ENGINEER, 
workshop, design, 

with power plant 
REQU iRES POSITION as Sales Manager or Repre- 


and 
machinery, 





remiune ration. 
Z. ¢ 


ehurch ave nue, 


P Trevious 


ex perience 
so s Advertising 
E Cc. 3. 


sentative. Excellent business Address, 
P3594, The Engineer Office. P3594 
FULLY _ Qualified Mechanical AM.I 
é Mech . &e., with 20 years’ would 
be glad to hear from any firm REQU TRING. ‘a MAN 
for service Kenya or Tanganyika ; Rem <1 oy 


Write, 
Fen 
6520 B 





S RESIDENT ENGINEER 


Dock 
Address, 


Bridge, 
or Railway Work. Highest references. 


The Engineer Office. 442 8B 


yous ENGINEER (21), with D.O. Experience, 
EEKS POSITION as Junior Draughtsman or 

Improver. Good references.—F. 8. WHITE, 72, 

Faleon-street, Plaistow, E. 13. P3638 1 


NGINEER FOREMAN, A.C. and D.C., Mechanical, 
4 maintenance, extensions, machining, welding, 
exceptional experience, economy, efficiency, control 
staff._-Address, P3637, The Engineer Office. P3637 » 


f°" a FOREMAN (Disengaged) DESIRES POSI 
N practical experience in loam, dry, and 
green ron oil sand, and machine moulding ; efficient 











and economical output. Highest references. Good 

organiser, keen, energetic.—Address, P3634, The 

Engineer Office. P3634 B 
PARTNERSHIPS 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 75 years. 









If you wish to purchase or sell a 

Business connected with the 

Engineering or allied Industries 
consult : 


HENRY BUTCHER, HALL 


63 & 64, CHANCERY LANE, 
LONDON, W.C. 2. 





oe FINANCIAL SUPPORT of a a 

MANUFAC nw oho at others 
invited to BUILD and T a VEL AP PLL 
CATION of the GAS DISPLACEMENT PUMP 
(Humphrey Type). The cycle is two stroke, but 
avoids all previous disadvantages of this system. 
£200 is available for an experimental plant, which 
is estimated to cost £480 bare. The use of the 
ylant is purely low lift heavy volume work. 
Egypt, India, Irak suggest three useful centres of 
utility. British patents alone. 

Apply by letter in first instance to 8. P. 
CHRISTIE, care of Mrs. Thomas, 13, Ennismore- 
gardens, 5.W.7 2 








EDUCATIONAL 





ORRESPONDENCE COURSES for Inst. Civil 
Engineers, Inst. Mech. E.. London Univ., and 
ALL ENGINEERING EXAMINATIONS, _per- 
sonally conducted by Mr. TREVOR W. PHILLIPS, 
B.Sc. (Honours), Eng., London, Assoc. M. oe. 
Cc > Chartered Civil Engineer, M.R.S.I., 
F.R.S.A., &c. Excellent results at all Ja . 

comprising hundreds of successes. Courses ma 
commence at any time.—-Apply to Mr. TREVOR 
W. PHILLIPS, B.Sc. (Hons.), AM.I.C.E., &c., 
8/il, TRAFFORD CHAMBERS, 58, SOUTH 
JOHN STREET, LIVERPOOL. Tel. No. pas 
1118.—London Office: 65, Chancery inne, | rc. 
cx. B 


YURVEYING AND LEVELLING.—Thorough Prac- 
\ tical INSTRUCTION given by an EXPERT, 
late 8.P.D. and L.S Riys.—Apply, E. MOUL, 
Hollybank, Woking. 4 P3604 ¥ 








AGENCIES 





( 





Salary commencing 


NGINEER SALESMAN for Calcutta REQUIRED ; 

gentlemanly youth of good education and robust 

physique, age not over 24, unmarried ; 

and technical training. 

-Write, with full particulars, 

and Simmons, 34, Throgmorton-street, 
P3 


sound works 
Rs. 500 
to Box 908, 


640 A 


and 
POST 
some 


Office. 


VIVIL 


or abroad. 


Portuguese. Address, P3654, 


ENGINEER (35), B.Sc 
— American railway survey, 
experience, SEEKS TEMPORAR 
Fluent oa. French, 
Engineer 
3654 B 


.E., 


" construc tion, 
RY 








Ww ANTED for EGYPT. 
expenses Egypt and back reimbursed. 
speed of writing on type- 
writer and short ae of education, 


testimonial, 


be entertained if posted 
Mr. LELLO_ PONTE 
Corso Italia No. 7, Milano. 


technical hydro-electric 


Convo, seConsulting 


a Correspondent Typist for French and 
languages 
Agreement one year, travel 
Apply with 


stating age. 

ety oy shall not 

25th September to 

Engineer, 
< A 





Engineers. 


ANAGER REQUIRED for Important Business of 
Central Heating and Sanitary 
33 35 years. Applicants must have had good previous 
experience in similar managerial capacity.—Write in 
confidence with full particulars, salary required, age, 
experience and positions held, to Box No. 50015/467, 


td., Bank Buildings, 20, Kingsway, 
6484 A 





ESIDENT ENGINEER REQUIRED. 

Charge of Construction of Hydro-electric Works 
Must be able to show good record of past 
experience in this class of work in all its branches. 
will be paid to a suitable man.— 
giving age and full details of experience, 
of testimonials, P3634, The Engineer 


to Take 


4A 


YONTRACTORS’ AGENT, &c 


reinforced concrete, 
—— Contracts of all descriptions, 
, Etherley-road, London, 


A, 


N. 


Experience 
Civil Engineering and Large 
DISENGAGED. 
P3651 B 





( 


Age 


YOST ACCOUN 
SPONSIBLE 

methods of costing, &c. 

P3642, The Engineer Office. 


‘TANT, F.C 
PosiTION. 


Good references.- 


DESIRES RE- 
modern 
ae 





RANE ENGINEER, M.I. Mech. E. Over 30 Years’ 


sound experience in Design, 


Sale of all Types, also Works and Office organisation, 


Manufacture and 





r and 


nise: disciplinarian, 
PROGRESSIVE OUTLOOK 
in Midlands preferred. 
engineering. 


Any class 
including foundry. 
P3641, The Engineer Office. 





NGINEER, M.I. Mech. E., 


of 


works 
educatic mn. 

References 
Engineer Office. 


be 


Engineering * oxks, 
ENGAG EME N T in responsible position. 

drawing-office, 
Experience as works and gene — manager. 
supplied.—Address, 


Presently Manager 
Oo} 


also 


SEEKS POSITION as CHIEF —a - at home 
or in Dominion’.—Address, 6342, The Engineer 
Office. 

ga - MANAGER, A.M.LY” Good 


{.E.. 
REQUIRES more 
Entire charge of works 
light to medium 


for 


Trained in 
college 


The 
P3644 B 





- Must be live man. 
practical and selling experience.- 


ALEGMAN DEMONSTRATOR (Trav.), 


Screw Thread practice, 


Thoroughly 
theory and 
Fullest partics. of 
Address, 6496, The 
6496 A 





{HIFT ENGINEER REQUIRED for Power Depart- 

ment of works 30 miles from London ; 
ledge of Gas Engines and Gas 
Recovery essential.—Address, 


know- 


Producers with By- 
6512, The 
6512 A 





HE PHCENIX om AND 
has VAC 


ENGINEERING. 


and .tate what experience, 


TRANSPORT CO., Ltd., 

NCIES for recent Graduates in Faculties 
of Engineering. Mining, Civil or Mechanical, for 
POSITIONS as PROBATIONERS in 

It is essential that applicants (who 
should not be over 25 years of age) should possess a 
Se. Degree, preferably in Engineering.—Particulars 
from the Company's Offices, 9/13, Fenchurch-buildings, 
Fenchurch-street, London, E.C. 3. Candidates apply- 
ing by letter should give full particulars of training, 
shop and/or drawing-office. 
6505 A 


OILFIELD 





ELLINGTON TUBE WORKS, Ltd., 
3 REQUIRE an_ASSISTANT WORKS 
Engineering knowledge. 
men who have had an 


MANAGER, with practical 
Only first-class 
tube works experience need apply. 
The Engineer Office. 


Great Bridge, 


up-to-date 
Address, 6454, 
6454 A 





First-class 


DRAUGHTSMAN, with 
practical knowledge and experience of Internal 
Combustion Engine Practice and Heavy Road 
Vehicles. Approximately 6 months’ 
77, The Engineer Office. 


appointment. 


6477 A 





Full particulars, 


for London District, 


NTED. Competent 
DRAUGHTSMAN, with good experience in the 
Design and Application of Shock Absorbers to Heavy 
fehi age, experience and salary 
required, &c.—Address, 6475, The Engineer Office. 


G475 4 








x, 
6 sot Clerk of the London County Council. 





ast. 


LEADING ge gg! DRAUGHTS- 
MAN for Marine Works, N.E. 
stating age, experience and salary b. -y 


Address, 


64174, The 
O4A74 A 





NGINEER, Thoroughly Experienced, 
internal combustion 
coal and oil fuels, 
pneumatic and machine tools, steam and motor 
highest 
Office. 
21 B 


4 struction, 
engines, boilers, 
plant, 
certificates, 
testimonials. 


organiser and 


Address, P3621, The ae 


Con- 
steam 
power 





| ee ee 35, A.M.LM.E., 


Sound Practical 


and 


‘4 Technical experience in large Gas Plant installa- 


tions, 
work, and general engineering, 


Conveying and Handling 
D.O., 


Structural 
commercial and 








sales ence, DESIRES APPOINTMENT of 
RESPONSIBILITY with assured Good 
organiser, with ability to obtain the best results. 
Excellent references given.—Address, P3646, The 
Engineer Office. P3646 B 
I ANC. —— Ra A.M. Inst. 

4 Hons. ing., experience Public” oo 
power ye. industrial R.C, 
construction and general buildings, to ACT 
as ENGINEER, AGENT or PEPRESENTATIVE for 
firm of repute, whole or part time. P3603, 
The Engineer Office SB 
"ge ENGINEER (26), A.C. 7 Years’ 

general engineering experience in works plan- 
ning, i installation and noieteeenes of indus- 
trial DESIRES RESPON POSITION 
with scope for advancement. —, The 
Engineer Office. P3639 b 





UALIFLIED ENGINEERING GENTLEMAN, 


widely 


travelled, 


having exceptional experience 
oils and chemical plants, familiar with 
apparatus appertaining to the manufacture of artificial 


silk and ceillulose-acetate industries, &c., good nego- 








P3627, The Engineer Office, 


tiator, DESIRES highly responsible 

Address, P3632, The Engineer Office. 

y= MAN, Age 25, at Present Engaged with 
| eminent firm of North Country 8 Manu- 

facturers, WISHES to IMPROVE POSITION, 
Appointment with engineer's agent or similar post 

in contracts department. Workshop and drawing- 

office apprenticeship, London University.—Address, 


27 





DVERTISERS REQUIRE ENGINEERING MER- 
é CHANT FIRM of repute or ENGINEERING 
SALESMAN with first-class selling record to 
DEMONSTRATE and SELL PATENTED TOOL 
which saves 60 per cent. of the time taken in making 
templated pipes and ensures absolute accuracy. 
U sed by all leading engineers and shipbuilders on the 
Clyde and Tyne.—Apply, giving full particulars, to 
L. FERGUSON, Ltd., 95, Bath-street, — 
"3635 Db 





Biter s ENGINEERS’ AGENT, English, 
AM.1l. Mech. E., established in production 
area, UNDERT “AKES full INSPECTION at Rolling 
Mills of all Steel Products, also of Steel Pressings, 
Castings, Forgings, Ship, Boiler, Railway and Con 
structional Material, =" Lines and Bridge Work, 


&c Fluent French Efficiency guaranteed. Test 
certificates issued.—Address, P3645, The Engineer 
Office P3645 bP 





ye ge ENGINEERS, Glasgow, Technical 
, staff, good connection with engineering firms, 
qatractors corporations and ee institutions, 
WILLING to ACT as REPRESENTATIVES to first- 
class British or Continental firms.—Address, P3629, 
The Engineer Office P3629 D 


NGLISHMAN (Engineer), Experienced in Foreign 
business 2 saree shortly for South 
America, and would ERTAKE BUSINESS 
NEGOTIATIONS or ARE. ANGE AGENCIES for 
Engineering Companies.—Apply, SIDDELEY, Aus- 
tralia House, Strand. P3633 P 


ETTERS LIMITED, Yeovil, and PETTERS 
(IPSWICH), LTD., wish to announce that they 
have APPOIN TED Engineer-Lieut.4 ew” J. K. 
GIBBON, R.N., Waterloo Chambers Waterloo- 
street, Glasgow, C. 2, as their REPRESENTATIV E 
in SCOTLAND ‘as from ist September, 1927. Com- 
mander Gibbon places himself at the service of all 
existing clients of the companies in Scotland, and will 
be glad to receive proposals for new agencies in any 
part of Scotland. 6417 D 


Gy Akze DIRECTOR, A.M.I. Mech. E., M.S8.M.A., 

\ conducting a highly successful sales ‘organisation 
for one of the leading firms in the Kingdom, is 
OPEN to CONSIDER a CHANGE and will entertain 
propositions from firms of the highest standing only. 
with Headquarters in London. Possesses excellent 
personality, and is accustomed to handling a large 
staff.—Address, P3649, The Engineer Office. P3649 pv 














FOR HIRE 





At?** & to RICHD. B. BATCHELOR, ARTESIAN 

WELL & CONSULTING ENGINEER 
(WATER SUPPLIES EXPERT). 

All cuninepente for improving your Water Supply. 

Largest Well Boring Plant, 3in. to ft. diam. 

at tf description of Pumping Dae 

» Quem Victoria-st., E.C. 4; > Chatham. 

"phon : Central 4908 ; “Chatham 7 

Wires: “Boreholes, London; Watershed, Chatham. 

ESTAB, OVER 150 YEARS. 


a * oats or HIRE, ELECTRIC MOTORS, from 
00 H.P.; PORTABLE STEAM ENGINES, 
from $ to ry N.H.P.; STEAM BOILERS, CRANES 
PUMPS, MACHINE TOOLS of every description ; 
le terms, immediate delivery. — 
WILLIAMS and SONS, 87, Queen Victoria-street, 
London, E.C, Tel., City 3938. Ex. 


R HIRE, PUMPS and Wels soniee TOOLS 

for Trial Borings and Deep Wells.—R. RICHARDS 
CO., Upper Ground - street, London, 8.E. 

Telephone No, 0978 Hop. S22 «a 











For continuation of Small Adver- 





tisements see page 3. 
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A Seven-Day Journal 


The Mechanisation of the Army. 


An important official announcement was issued 
by the War Office this week regarding the future 
organisation of the duties assigned to the Quarter 
master-General and the Master-General of the 
Ordnance. Under the new scheme the Master- 
General of the Ordnance is to be responsible for all 
duties relating to military stores, including wheeled 
mechanical vehicles, except those on the establish- 
ment of the Royal Army Service Corps and excluding 
building, railway, sea transport and medical stores. 
The Quartermaster-General is to assume all duties 
connected with fortifications and works. The 
existing organisation has remained substantially 
unchanged since 1904. The continuous extension of 
the use of mechanised transport in the Army and other 
recent developments in military science have made it 
necessary to redistribute the duties of the two depart- 
ments. The redistribution will, it is officially stated, 
concentrate under a single member of the Army 
Council the study of the technical problems relating 
to military stores and vehicles and will enhance the 
scientific grouping of the various other duties relating 
to those stores and vehicles. At present the Master- 
General of the Ordnance is responsible for research, 
experiment, and design in connection with track and 
semi-track vehicles. Under the new scheme he will 
assume the same duties in connection with wheeled 
mechanical vehicles except as regards those on the 
establishment of the R.A.S.C., which will as hereto- 
fore remain under the charge of the Quartermaster- 
General. The Quartermaster-General will take over 
from the Master-General of the Ordnance all the 
duties at present assigned to him in connection with 
fortifications and works. The Directorate of Equip- 
ment and Ordnance Stores will, in fulfilment of the 
scheme, be transferred to the department of the 
Master-General of the Ordnance, while the Direc- 
torate of Fortifications and Works will be transferred 
to the Quartermaster-General’s Department. The 
small section of the second-named directorate dealing 
with technical engineer and signal stores and Royal 
Engineer and Signals research and inspection is to 
remain as at present under the Master-General of 
the Ordnance. The change, it is anticipated, will 
become effective on October Ist. 


Safety in Mines. 


Lw his annual report for 1926, published on Monday, 
by the Stationery Office, his Majesty's Chief Inspector 
of Mines points out that more than half the number 
of fatal accidents in mines continue to be caused by 
falls of roof and sides. The progress made towards 
the prevention of such accidents in spite of all that 
has been written and suggested on the subject, is, he 
says, disappointing, and disheartening. The Divi- 
sional Inspectors, he states, have in their reports made 
reference to the benefits from the point of view, not 
only of safety, but also of economy, attending the use 
of steel arches for the support of roads and steel 
props for the support of working places. These 
benefits, he remarks, are either not known or not 
appreciated by most of those who own and manage 
mines. He suggests that there is a lack of initiative 
in this matter among agents and managers or an 
unwillingness on the part of owners to supply the 
funds to purchase steel supports. The first cost of 
steel supports is admitted to be greater than that of 
timber, but it is claimed that the cost is repaid many 
times over within a year or two. Considerable expe- 
rience, the Inspector continues, has been gained of 
the benefits to be derived from the use of steel sup- 
ports, but the information has not been disseminated, 
possibly, he suggests, because of the desire on the 
part of collieries which have tried them not to disclose 
their advantages to their competitors. Actual trials 
of steel supports undertaken fairly and with good will 
by every mine in the country would, he is convinced, 
show that they were preferable to timber supports 
and that their adoption would diminish the number 
of accidents from falls and at the same time lead to 
a considerable economy in working costs. : 


Launch of H.M.S. London. 


H.M.S. Lonpon, the sixth cruiser of the ‘ County ” 
class to go afloat, was launched at Portsmouth on 
Wednesday afternoon by the Lady Mayoress of 
London, in the presence of the Lord Mayor, Sir Row- 
land Blades, the City Sheriffs, and a distinguished com- 
pany of other London citizens. Laid down on February 
23rd, 1926, the vessel is expected to be ready for 
trials about twelve months hence. While the pre- 
ceding five ships (“‘ Kent ”’ class) were designed by 
Sir E. T. d’Eyncourt, the London and her three sisters 

Devonshire, Shropshire and Sussex—-have been 
built to plans prepared by Sir W. J. Berry, the present 
Director of Naval Construction, and may therefore 
differ from the earlier group in minor details. On 
the other hand, as the generic type is subject to the 
rules of the Washington Treaty in respect of displace- 
ment and gun calibre, the essential characteristics are 
probably the same. The London will displace 10,000 
tons when in light condition, and be armed with eight 


than the 314 knots of the “‘ Kent” class has been 
attempted, having regard to the numerous 33-knot 
cruisers now under construction for other navies. 
The propelling machinery of the London is to be 
supplied by the Fairfield Shipbuilding Company, 
of Govan. She is the eighth vessel of the Royal Navy 
to bear this name. The previous London was a 
battleship of 15,000 tons, launched at Portsmouth 
in 1899, which performed useful service during the 
war and was heavily engaged at the Dardanelles. 
When fully loaded with oil and stores the new London 
will be almost as heavy as her predecessor, for a 
feature of the type is the very large fuel-oil capacity, 
3400 tons. The radius of action should therefore 
be much greater than that of our present cruisers. 
As soon as the London had vacated the slip prepara- 
tions were made for laying the keel-plate of the Dorset- 
shire, one of the three cruisers authorised under last 
year’s programme. 


Two More Atlantic Aeroplane Tragedies. 


Harp upon the disappearance of the aeroplane 
‘St. Raphael,’ which left Upavon for Ottawa on 
August 3lst and was never heard of again, two more 
attempts to fly the Atlantic have ended disastrously. 
On September 6th Messrs. Bertaud, Hill and Payne 
left Old Orchard, Maine, in the aeroplane “ Old 
Glory * on an attempt to fly to Rome. Early the 
next morning an S.O.S. message was received from 
the machine from a point estimated to be about 
600 miles from the coast of Newfoundland. Several 
liners steamed hurriedly to the rescue, but no 
trace of the machine or its occupants was discovered 
until September 12th, when wreckage, which has 
now been definitely identified as that of the “‘ Old 
Glory,” was picked up in the Atlantic. On 
September 7th Captain Tully and Lieutenant Medcalf 
left Harbour Grace, Newfoundland, on the aeroplane 
“* Sir John Carling *’ on an attempt to fly to Croydon. 
The machine was not equipped with wireless and 
carried petrol sufficient only for a flight of thirty 
hours’ duration. It disappeared as completely as 
its predecessors. Several other attempts to fly across 
the Atlantic which had been prepared have now been 
abandoned and in some countries, notably in the 
United States and Canada, official action has been, or 
may be, taken to prevent further disasters of this most 
regrettable and unnecessary kind. 


Underground Railways in Manchester. 


FoR many years past schemes have been in the 
air for providing Manchester with a system of under- 
ground railways. Recently the Underground Rail- 
way Committee of the Manchester City Council has 
been studying the question and has now advanced its 
investigations so far that definite proposals for a 
system of underground railways may, in the not dis- 
tant future, be laid by it before the City Council. 
The scheme favoured by the Committee covers the 
construction of an outer and an inner circle linked 
by lines radiating from the centre of the city. It is 
stated that there are no serious engineering difficulties 
in the way of carrying out the scheme. Seventy-five 
per cent. of the ground to be tunnelled would consist 
of red sandstone—from the cutting of which a certain 
amount of return would accrue—while the remainder 
would consist of clay and marl. The cost of the line 
is estimated at about £250,000 per mile. A beginning, 
it is suggested, might be made with an inner circle 
line and six radiating lines. Such a scheme would 
cost, it is thought, about £20,000,000, including the 
cost of providing the stations and rolling stock equip- 
ment. The evidence laid before the Committee indi- 
cates that this first portion of the scheme could be 
completed within eight years of a start being made 
on it. For the time being the financial aspect of the 
question is receiving the chief share of attention. 


The Retirement of Mr. W. J. Willet Bruce. 


THE retirement is announced, to take place at 
the end of October, of Mr. W. J. Willet Bruce, who 
will then have completed fifty-one years of service 
in the White Star Line. Mr. Willett Bruce was 
educated at a private academy in Liverpool, and 
also at the Liverpool School of Science. In 1876, 
at the age of fifteen, he was apprenticed at the White 
Star Line works, and afterwards at the foundry of 
George Forrester and Co., of Liverpool. He com- 
pleted his apprenticeship in 1881, and the following 
year was appointed sixth engineer in the old White 
Star steamship Baltic. After serving in several not- 
able ships of the fleet, he was ten years later appointed 
chief engineer of the Adriatic, and in 1895 he became 
assistant superintendent engineer under the late 
Sir 8S. G. Horsburgh. In that capacity he served 
ten years, and then became chief superintendent 
engineer, a position which he has now held, with 
conspicuous success, for over twenty-three years. 
Mr. Willet Bruce took an early interest in the Royal 
Naval Reserve organisation, and was the first officer 
of senior engineer rank to undergo naval training. 
In May, 1921, he was appointed to the Royal Naval 
Reserve Advisory Committee, and was promoted 
in 1926 to the rank of honorary Engineer Captain, 
R.N.R. Some years earlier he was honoured by 
the University of Liverpool, which conferred upon 
him the University Degree of Engineering Honoris 





8in. guns. It may be that a speed somewhat higher 








Causa. Although a very active man he found time 


to serve on the Council of the Institution of Naval 
Architects, and he is a Vice-president of the 
Institute of Marine Engineers and a Past-president 
of the Liverpool Engineering Society. In recent 
vears he has interested himself in the education of 
marine engineers, and has done much to further the 
welfare of young marine engineers. 


The Oil-Electric Drive for Reconditioned 
Ships. 

It is understood that the second stage of the 
** Dieselisation *’ programme of the United States 
Shipping Board may to some extent be affected by 
the results of a series of tests which have been carried 
out at the Washington Naval Tank on models of 
laid-up ships. The ships in question are the steamers 
Courageous, Triumph and Defiance, and the results 
obtained are such, we learn, as to lead the Board to 
invite Rear-Admiral D. W. Taylor and Mr. M. V. 
Gibbs to prepare specifications for the fitting of these 
vessels with the oil-electric drive. By making some 
alterations to the lines of the ships and installing 
the particular type of propelling machinery referred 
to, it is hoped to attain speeds of from 13 to 14 knots, 
which would, it is hoped, enable the reconditioned 
vessels to compete with the fast motor vessels of the 
Prince and Silver Lines. It is stated that the ships 
can be reconditioned and the oil-electric drive fitted 
at a cost of but 60 per cent. of that necessary to build 
new ships in America, and 15 to 20 per cent. below 
the cost of building new vessels in England. The 
lower costs assume, of course, smaller Diesel engines 
than would be needed for a direct drive and also 
standardised electrical equipment. The decision of 
the United States Shipping Board with regard to 
the precise way in which further ships will be recon- 
ditioned and repowered will be awaited with interest. 


Railway Accidents in 1926. 


SUPPLEMENTING the annual returns of railway 
accidents, there is published each year an annual 
report, in which the figures in the returns are analysed‘ 
compared with previous years, and commented upon. 
Since the establishment in 1921 of the Ministry of 
Transport the duty of preparing these reports has 
been performed by Colonel Sir John Pringle, the 
Chief Inspecting Officer. His reports have been note- 
worthy for their conciseness and brevity and for the 
informal character of the observations made. The 
annual returns for 1926 were issued in July and men- 
tioned in our Railway Matters column of the 29th 
idem, and now, on Tuesday last, there was issued Sir 
John’s report thereon—Cmd. 2941, price 6d. As the 
figures given in the latter document have already 
been discussed by us we need not further refer to them 
except to say that, whilst it may be that the number of 
passengers killed in train accidents—thirteen—was 
above the average, there were only three such accidents, 
and that the number of servants killed in train acci- 
dents—two—was the lowest recorded since the Act 
of 1871 was passed. The 765 passengers injured in 
train accidents was above the average—450—of the 
past ten years, but that was due to the abnormal 
number of 345 reporting themselves as hurt in the 
Gale-street collision in the fog of November 24th. 
It is some little satisfaction to find the report saying 
that the record as to passengers falling out of trains 
in motion does not warrant pressure on the companies 
to adopt a device for controlling the unlocking of 
carriage doors, but the most significant statement is 
that justification for calling on the companies to 
adopt automatic train control is still lacking. 


A New Motor Vessel for Pacific Service. 


Ar the end of last week successful trials were run 
of the new motor passenger and cargo vessel Pacific 
Reliance, which is the first of four ships to be built 
by the Blythswood Shipbuilding Company, Ltd., of 
Scotstoun, for the Panama Canal and Pacific Coast 
service of the Norfolk and North American Steam 
Shipping Company, an associated company of the 
Furness Lines. The Pacific Reliance is a twin-screw 
vessel of 6716 gross tons with a deadweight carrying 
capacity of 10,000 tons. She was launched on June 
28th, and completed her trials on September 9th. 
After loading at Glasgow she will proceed to Man- 
chester, and sail on her maiden voyage to Pacific 
ports on the 21st inst. The following are her principal 
dimensions :—Overall length, 45lft.; beam, 60ft.; 
depth, 42ft.; draught, 27ft. Her main propelling 
engines comprise two Kincaid-B. and W. eight-cylinder 
single-acting four-cycle motors, with a cylinder bore 
of 630 mm. and a stroke of 1300 mm. They run 
at a designed speed of 110 r.p.m., and have a total 
output of 4200 S.H.P. The engines are designed to 
give the loaded vessel a continuous sea speed of 13 
knots, and on trial a mean speed of 14} knots was, 
we learn, recorded. All the auxiliary machinery, 
which includes twelve Clarke, Chapman cargo winches 
and refrigerating plant by J. and E. Hall and Co., 
Ltd., of Dartford, is electrically driven, the current 
being furnished by three 165-kW Allen oil-generator 
sets. The Pacific Reliance is provided with comfort- 
able accommodation amidships for the passengers 
she will carry, and has five cargo holds and one deep 
tank. Over 75,000 cubic feet of hold space is arranged 
for the carriage of fruit and other perishable com- 





modities on the cold-air system. 
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PirrsBURG. 


THERE is a train which leaves Washington at 
7.20 in the evening and reaches Pittsburg at 7.40 
on the following morning. The distance between 
the two cities is 440 miles, and the speed is there- 
fore about 35.5 miles per hour. It is a pleasant 
train for one who is to enjoy his first experience of 
American “ sleepers.’”’ When he joins it the beds 
will not be made up, but soon after the start the 
darkie, in his white jacket, ‘noiseless as fear 
in a wide wilderness,”’ will begin to effect a trans- 
formation. His dexterity is amazing, and it is 
only the very blasé traveller who can keep his eyes 
off him as he converts an ordinary Pullman coach, 
‘“eontrived a double debt to pay,”’ into a cubicled 
apartment with two tiers of beds. 

Imagine a long and beautiful coach, free from 
the slightest suggestion of advertisements, for 
Americans as a whole are not fond of posters 
and do not gladly tolerate them in pubile vehicles 


may be so; for ourselves we slept splendidly in 
these cars, but it must be admitted that they 
incline to stuffiness, for one is entirely enclosed 


in the lower berth at least—in a cubicle 
measuring about 7ft. by 4ft. by 4ft. There 
are windows, but to open them is no easy 


matter. Confirmed travellers carry with them the 
shaft of a fitter’s hammer. With it they pry open 
the reluctant sash. If the darkie is, unwillingly, 
induced to operate upon one he fetches from his 
cupboard a formidable instrument and a chock to 
serve as a fulcrum. Are the windows purposely 
made a tight fit to prevent rattling, or is it to 
shut out the keen edge of the wind when the air 
is at “15 below ” and the mercury is hibernating 
in the bulb of the thermometer ? 

The cars ride easily, they are heavy and well 
sprung, the track is good, and the speed moderate. 
But one supposes that all the drivers have learnt 
their craft on “freight ’’ trains, and have for- 
gotten that human beings are more susceptible 
to bangs and knocks than coal and ore. The words 
of the Scottish Litany spring to the mind cf the 
traveller as he prepares himself for sleep: “‘ From 
things that go bump in the night, Good Lord deliver 


lashed one or more barges; and at the stern a 
simple wheel revolved by a horizontal engine drives 
the whole forward like a single thing. Nothing—un- 
less perhaps the quaint city of Saratoga—brought 
to our minds more forcibly the old primitive 
America when every man was his own mechanic, 
than the sight of these strange vessels, and nothing 
showed up in stronger contrast the marvels of 
engineering and architecture in the great cities 
and works which we visited. 


THe AMERICAN BRIDGE CoMPANY. 


A few miles outside of Pittsburg, standing 
upon the banks of the muddy Ohio, there is a 
village which was once called Economy. It 
has a picturesque history. There it was that 
years ago, before Progress in her stride swept 
its peacefulness and beauty into oblivion, 
flourished one of those half-social, half-religious 
communities of which so many have lived their 
little day and died upon the western continent. 
In the earliest years of last century a number of 
families under the leadership of one Rapp left 
Germany to seek in America * freedom to worship 
God according to primitive Christian ways, believ 
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PULLMAN SLEEPER WITH TWO BEDS 


or in railway stations. Down the centre is an 
aisle, and on each side well-upholstered vis-a-vis 
seats, large enough to take two people each quite 
comfortably. Above the seats extends on each 
side a ceiling of polished wood, which sweeps up 
in a convex curve from just above the windows 
to the clerestory. At each end of the coach there 
is a small compartment in which there is a for- 
bidding leather-covered bench and around the 
walls several nickel-plated wash-basins. Adjoin- 
ing this little dressing-room there is a toilet. Such 
is the Pullman sleeper by day. 

At night it is transformed, by the deft touches 
of the darkie, into a dormitory. Each pair of 
vis-a-vis seats is converted into one bed, which he 
swiftly spreads with bed-clothes; then he un- 
locks a fastening at the top of a section of the 
curved portion of the ceiling, which, revolving 
about a hinge above the window, swings down to the 
horizontal until it is retained in position by neat 
chains. On this shelf he lays another bed. Then 
he slides into place shutters which separate the 


compartments, hangs heavy green curtains from | present. 


appropriate rails, throws in some pillows ; and two 
heds are complete. The passengers sleep fore and 
aft, not athwartship as in British “ sleepers,” 


and it is said that in consequence the trains are more 
comfortable as the rolling motion is not felt. It 
* No. VII. appeared September 9th. 
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us.” In Europe the drivers would all be sacked 
until they had learnt that a passenger train must 
not be started with a full notch and a suddenly 
opened regulator. Perchance they will not learn, 
and that is why the sleepers lie end to end in 
their cubicles. Were they placed athwart the 
train there would inevitably be a hurly-burly of 
them on the floor after every station. 

Pittsburg enjoys the reputation of being the 
dirtiest place in the United States. It competes 
with our Sheffield and wins. The same cause 
produces the same effect ; they are both cities of 
steel and iron. Pittsburg stands upon the river 
Ohio. Poets have called that the “ river beauti- 
ful.’”’ They must have seen it elsewhere in its long 
course. 
clogged feet ; a wide, yellow stream which brings 
to the mind Cagliostro’s description of the hundred- 
year old wine of Opimius, “ a thick, dirty substance 
which might be eaten but certainly could not be 
drunk.”” Upon its busy surface there travel the 
most astounding steam vessels that the world can 
Square boxes, patched and bedraggled ; 
made, seemingly, of packing cases; ignorant of 
paint or showing it but in streaks and daubs like 
some unfortunate who has paced the rain-swept 
streets all night. Made fast to their bows, if bows 
they may be called, ‘that shape had none dis- 
tinguishable in member, joint or limb,” are firmly 





Through Pittsburg it moves on clay- | 


PULLMAN SLEEPER WITH FIXED PARTITIONS 


ing in community of goods and in the speedy com- 

|ing of the Lord Jesus, under whose leadership 
the whole world was ultimately to be saved.” 
| They called themselves Harmonists. After some 
journeyings, they settled on the banks of the 
Ohio and founded the village of Economy. They 
were an industrious and thrifty people, vowed to 
celibacy, living a simple life with community of 
goods. They grew flocks and corn, cultivated the 
silk-worm, established factories and enjoyed pros- 
perity with simplicity. Ribbons, brocades and 
silks they wove, the potter’s wheel whirled in their 
midst, blankets and cotton came from their looms 
and basket-makers sat at their cottage doors. 
Their goods were known and praised in far parts 
of the land. 

All has gone under the iron heel. Not even the 
name remains. The American Bridge Company 
has built its factories upon the banks of the Ohio 
where once the vine and mulberry grew. It has 
given its own name—Ambridge—to the little town 
which was once Economy. The simplicity, the 
kindly faith, the gentle odour of lavender and far-off 
things have gone forever. The great works stretch 
far along the river to remind us that a new race 
with a new civilisation, a civilisation harder and 
uglier than the old, demands the sacrifice of much 
that is beautiful in its ceaseless demand for 
amenities of a less gracious kind. 
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Perhaps the thing which strikes the visitor to the 
works at Ambridge most forcibly is the roofing. 
The roof girders are to all intents bridge trusses 
of great depth and span. On them travel cranes, 
each of which is fitted with two crabs, which wind 
simultaneously. A bar is carried by the two ropes, 
and to it the shackles are attached as required. 
\s most of the material which has to be handled 
is long, the arrangement is convenient. Apart 
from this method-of handling material there is 


evening classes are held, and at the present moment 
there are no less than 6000 students on the roll, 
of whom about 2500 are day students. The course 
is four years, and the curriculum appears to be 
very similar to that which is followed in colleges 
of the same kind in this country. The day students 
spend only twelve hours per term in the workshops, 
and we gathered from Professor Ely that he was 
not very sure that it was worth while. We observed 
with pleasure that the plant in the engineering 




















THE COLFAX POWER STATION AS IT WILL APPEAR 


nothing more notable in the works than the arrange- 
ments for automatic punching. Take, for example, 
the punching of an angle bar. At one end of a 
long narrow bed the punch itself is mounted. The 
angle bar is placed in position on the bed, and is 
fed forward by a crab. All along the bed there are 
square notches, and into the appropriate notches 
stop-plates are dropped. As the crab moves forward 
a pawl on it engages with one of the stops. The 
punch descends, the hole is made, the punch rises, 
liberates the pawl, and the crab travels onwards 
a few inches till the next stop arrests it. No 
marking off is required. The operator has only to 
attend to the punch. The machine effects all the 
spacing and alignment automatically. 

A machine of a similar nature is employed for 
plate punching, but in its case the operator has 
more to think about. In these machines there is a 
heavy cross bar stretching across a long bed. The 
cross bar carries thirty-two punching heads, each 
head fitted with the usual engaging lever. There are 
two operators, one on each side, and between them 
they can reach all the levers. On the bed travels 
an electrically propelled crab, which feeds the 
plate forward. At the side there are square notches, 
similar to those on the angle punching machine, 
into which the necessary stops are fitted. The 
plate moves forward step by step to give the longi- 
tudinal pitch of the holes. The transverse pitch 
is secured by engaging only those punches which 
are in the desired position. The two men throw in 
those that are necessary—they seem to know 
them by experience—and then a touch of a lever 
brings down the whole punching bar at once. The 
punches which are engaged pierce the plate ; the 
others ride idly upon it. 

The works were not busy—it takes a big con- 
tract like the Quebec Bridge to fill them—at the 
time of our visit. They can give employment to 
about 3000 men, of whom practically all are paid 
by the piece. The hours are fifty-five per week. 
There is an admirable canteen, which we, betrayed 
of an hour—for Pittsburg was on summer-time 
and become like Pinch, “a hungry lean-fac’d 
villain, a mere anatomy,’ remember with internal 
gratitude. 





THe CARNEGIE INSTITUTE OF TECHNOLOGY. 


If Pittsburg itself is forbidding, it is blessed 
with a very charming suburh called Schenley, a 
place of wide thoroughfares, large open spaces, and 
handsome buildings. Here is the great Institute 
of Technology, which was founded and endowed 
by Andrew Carnegie, where we were fortunate 
enough to encounter Professor Ely. Both day and 


laboratories was all small enough to be handled by 
one or two men at a time. 


CoLFAX. 


Colfax is one of the six power stations owned 
by the Duquesne Light Company. It stands upon 
the banks of the Allegheny River about 13 miles 
from the centre of Pittsburg. It was designed by 
Dwight P. Robinson and Co., Inc., on the unit 





in the heart of a bituminous coal region. Thermal 
efficiency is therefore of less importance than in less 
fortunately placed stations. Its coal is drawn 
normally from the company’s own mines and costs 
no more than 2 dollars 50 cents per ton delivered. 
Provision is made for an alternative supply of 
water-borne coal, and in a huge yard behind the 
station 250,000 tons can be stored. 

The boilers are colossal. Seven were put in for 
the first unit. They are of the Babcock and 
Wilcox cross-drum type, fifty-one tubes wide and 
eighteen tubes high, with nearly 21,000 square feet 
of heating surface ; for the next unit six similar 
boilers, but twenty tubes high and with nearly 
23,000 square feet of heating surface, were installed. 
All these boilers are fired by Westinghouse under- 
feed stokers. The grate area is nearly 400 square 
feet. The working pressure is 275 lb. and the 
superheat between 150 deg. and 170 deg. Fah. 
Each boiler is 34ft. wide ; from the floor to the 
centre of the steam drum is 35ft., and from the 
bottom of the ashpit to the top of the steam lead 
the height is 63ft. For the third unit one boiler 
with 23,000 square feet, similar to those just 
described, and five still larger boilers fitted for 
powdered fuel on the Lopulco system were put 
in. These large boilers have 27,680 square feet 
of heating surface in the tubes and 30,000 square 
feet in the water walls ; they are forty-seven tubes 
wide by twenty tubes high and there are fourteen 
burners per boiler set in two batteries of seven each. 
Although pre-heated air was not considered in the 
original scheme, it has since been provided for 
most, if not all, the boilers in the station. The pre- 
heaters are of the plate type. There are no 
economisers. We have seen that at the East 
River station there is a huge mill house in which 
the fuel is reduced to dust and from which it is 
conveyed by air through pipes across a road to the 
boilers. Here, at Colfax, the arrangement is quite 
different. The mills are placed at a higher elevation 
than the boilers, actually on the top floor of the 
boiler-house directly under the coal bunkers, and 
some 16ft. or so above the tops of the boilers. 
The gas temperature leaving the boilers is 510 deg. 
Fah. and leaving the air heaters 370 deg. The 
air leaves the heaters at 230 deg. Where 
powdered fuel is about there is always a fire 
risk, and it is strange to encounter large placards 
** No smoking ”’ here and there in the boiler-rooms 
themselves. To reduce this fire risk at Colfax 
the pulverising rooms are carefully isolated from 
the remainder of the boiler-house. Two 6-ton 
mills are provided for each boiler, but by means of 





60,000 KW THREE-SHAFT TURBINES AT COLFAX 


system, and the first section took up its load on 
December 18th, 1920. Its present capacity is 
about 190,000 kW, developed by two turbines of 
60,000 kW on three shafts and two of 35,000 kW. 
Another unit of 80,000 kW on two shafts is under 
construction. The present boilers work with 
induced draught provided by very high plain steel 
chimneys. When the 80,000 unit is complete it 
will be supplied by similar boilers, but induced 
draught will be provided to augment the output 
of steam. When the whole station is completed 
according to plan it will have a capacity of nearly 
half a million kilowatts. It enjoys exceptional 
advantages, for it is not only on a great river, but 





horizontal screw conveyors the powdered coal 
from any mill may be fed to any one of the 35-ton 
ready-use bunkers above each of the five boilers. 
As a consequence of the arrangement the coal has 
a practically continuous downward flow from the 
raw coal bunkers to the burners. It appears to be 
a better and more rational arrangement than that 
adopted at East River, and one would say that the 
constructional costs for the extra storey required 
were less than those for a complete house ; but 
there is a good deal to be said in favour of the 
separate mill house—the reduction of fire risk, for 
example—and although there should apparently 
be a reduction of the cost of conveying, we are not 
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in a position to say that the saving, if any, is of 
much account. 

Two of these five boilers had originally plain 
tube water screens at the back, whilst the side and 
front walls were hollow. The pre-heated air passed 
down through them before it entered the furnaces. 
In the remaining three boilers plain tubes were 
retained for the back wall, but the side walls were 
fitted with Murray fin tubes and only the front 
wall was left hollow. This arrangement was found 
to permit a higher furnace temperature than the 
earlier arrangement, and the first two boilers were 
therefore converted. It is now possible, we were 
told, to work up to a CO, content of 13-5 with- 
out slagging of the walls. We peeped into 
some of these furnaces during operations and 
observed how the white ash piled itself up against 
the walls, completely covering a not inconsiderable 
portion of the tubes. This ash, however, does not 
clinker, and as soon as the natural angle of repose 
is exceeded some slips down into the ash shoot and 
is discharged. All the powdered fuel boilers have 
the usual bottom water screens. 

The two 35,000 kW Westinghouse turbines of 
the third unit are single-cylinder machines which 
present no peculiarities, and the older turbines 
are of greater interest. Each of them has three 


with regard to coal supplies Colfax is not under the 
necessity of studying thermal efficiency as closely 
as other stations are. Nevertheless, it will be 
gathered from the brief description which we have 
given that at each stage of its progress it has 
adopted the most advanced ideas of the day and, 


| as a matter of fact, it is now a very efficient station. 


The coal with which it is supplied gives 13,000 
B.Th.U., the ash content is 10 per cent., the vola- 
tiles 34 per cent. and the carbon 52 per cent. 
The consumption is 1-35 lb. per kWh, but the net 
B.Th.U. per kWh for the whole station has steadily 
fallen and the yearly average for 1925 was about 
17,700, whilst the third unit has given as little as 
12,752, 13,021 and 14,200 for full, three-quarter and 
half loads respectively, the corresponding water rates 
being 12-84, 12-93 and 13-63. These are very good 
figures. The output at the time of our visit was 
given to us as 3,800,000 kW per day and the con- 
sumption of steam 50,000,000 lb. per day, approxi- 
mately 13 lb. of steam per kW hour for the whole 
station. In confirmation of a round figure of 
100 dollars per installed kilowatt, which was given 
in an earlier page of this diary, we may add that 
Colfax up to date has cost about 116 dollars per 
kilowatt, but when it is complete this figure will be 
materially reduced. 
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CONDENSER CLEANING 


enters the centre turbine at high pressure. This 
is a single-flow machine running at 1800 r.p.m. It 
exhausts into the two semi-double flow L.P. turbines 
at about 55 lb. per square inch. These turbines 
make 1200 r.p.m. The main governor is fitted to 
the high-pressure turbine, but each ef the low- 
pressure turbines has also its own governor, 
through which, if desired, high-pressure steam may 
be admitted. Moreover, the units are in a sense 
independent, for any one of them may be used 
alone or in conjunction with one or both of the 
others. If, for example, one of the L.P. units 
is out of commission, then the H.P. exhausts into 
the remaining L.P. and the exhaust steam is dis- 
charged to atmosphere through a 25in. relief valve. 
If both L.P. turbines are useless then the H.P. 
may be run alone, but has to exhaust to atmos- 
phere. In the event of the H.P. being crippled 
either or both the L.P. turbines can be run with 
high-pressure steam. It will be seen that whilst 
considerable flexibility is provided by this arrange- 
ment, any departure from the normal flow must 
inevitably be accompanied by great loss of 
efficiency. 

Each of the L.P. turbines has two 50,000 square 
feet horizontal surface condensers. The con- 
denser shells are divided into four separate com- 
partments, any one of which may be opened 
independently. This a very necessary provision, 
for the water of the Allegheny is dirty and in the 
fall of the year great quantities of leaves come 
down, some of which find their way through the 
revolving screens. Despite the fact that the 
screens are in tandem, the first with l}in. and the 
second with jin. mesh, condenser cleaning has to 
be carried out very frequently. Even during the 
summer the scum which the river bears enters the 
condensers and reduces their efficiency so greatly 
that frequent cleaning is imperative. We have 
already referred to this unhappy state of affairs 
in American power stations, and to illustrate our 
remarks we reproduce a diagram given by Mr. 
Charles W. E. Clarke in a paper read before the 
A.S.M.E. a couple of years ago, which shows the 
frequency and effectiveness of condenser cleaning 
at Colfax. From this diagram it will be seen that 
almost constantly throughout the year four sec- 
tions of the condensers are out of commission for 
cleaning. 

We have said that owing to its favourable position 





DATA, COLFAX STATION 


at Colfax, but we cannot conclude without calling 
attention to the immense outdoor switching station 
which characterises it. 


(To be continued.) 








The Institute of Metals. 
No. II.* 


PRioR to the transaction of formal business and 
the reading and discussion of papers on Wednesday 
morning, at the Municipal Technical College, his 
Worship the Mayor of Derby (Councillor A. H. 
Domleo) extended a hearty welcome to the Institute. 

In his address, the Mayor said he felt it a great 
honour and privilege to welcome such a distinguished 
body as the Institute of Metals, and he expressed the 
hope that the meeting would prove to be of great 
service, not only to those taking part in it, but also to 
the industries with which they were associated. Derby 
was proud of its history and of the position it held in 
the industrial affairs of the nation, and metals had 
played a very important part in the industrial life of 
the town. Referring to various works of which Derby 
was proud, he mentioned those of Messrs. George 
Fletcher and Co., sugar plant manufacturers and 
engineers ; Messrs. Haslam’s refrigerating and engi- 
neering works (this firm had placed the first refrigerator 
in a sailing ship which had brought meat to this 
country in good condition from New Zealand many 
years ago); Ley’s Malleable Castings Company, Ltd.; 
Messrs. Aiton’s steel tubing works; and the Rolls- 
Royce works. Perhaps the chief concern of the 
borough was the great railway works, and particu- 
larly the locomotive section. 

The transaction of formal business was then pro- 
ceeded with, Sir John Dewrance (the President) in 
the chair. 


NOMINATIONS OF OFFICERS AND COUNCILLORS. 


It was announced by the Secretary of the Institute 
(Mr. G. Shaw Scott) that the Council had nominated 
the following for election to the posts indicated for 
the year 1928-29 :—President, Dr. Walter Rosenhain, 
F.R.S.; Vice-Presidents: Professor D. Hanson 
(Birmingham), Dr. R. 8. Hutton (Birmingham), Mr. 
John Fry (Hon. Treasurer, of London), Dr. R. 
Seligman (London); Members of Council: Mr. W. R. 
Barclay (Birmingham), Professor C. H. Desch, 
F.R.S. (Sheffield), Mr. H. H. A. Greer (Glasgow), 
Dr. A. G. C. Gwyer (Warrington), Mr. H. C. Lancaster 
(London), Mr. F. Tomlinson (Manchester). The 
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result of the ballot for Hon. Officers and Members of 
Council will be declared at the annual general meet- 
ing, to be held on March 7th and 8th, 1928. 

A number of new members were elected, and it was 
announced that an effort is being made to increase the 
membership to 2000 before the Institute’s twentieth 
birthday, next March. The present membership is 
1833. 

The President announced the receipt of a letter 
from the University of Liverpool inviting the Institute 
to hold its 1928 autumn meeting in Liverpool. 

The reading and discussion of papers was then pro- 
ceeded with. 


ALUMINIUM ALLOYS. 


In a paper entitled ‘“ The Under-cooling of Some 
Aluminium Alloys,” Dr. Marie Gayler discussed the 
effect of under-cooling on the macro and micro 
structure of some silicon-aluminium and copper- 
aluminium alloys. It had been found impossible to 
under-cool ‘“‘ modified”’ silicon-aluminium alloys 
systematically, and it was shown that the curves of 
solubility represented by the ‘‘ modified ’’ diagram 
corresponded closely to the super-solubility curves of 
the “‘ normal ”’ alloys. 

Opening the discussion, Dr. A. G. C. Gwyer, who, 
with Mr. H. W. L. Phillips, has been carrying out 
investigations with the silicon alloys, said that one 
of the points they had considered was whether the 
normal eutectic might be associated with the solu 
bility curve, and the modified eutectic with the super- 
solubility curve ; or, in other words, that the rounded 
particles of modified eutectic might be the result of 
a labile shower. They had turned down that idea 
because they had found that fully modified structures 
could be obtained with practically no under-cooling, 
when the freezing point was depressed by only about 
1 deg. Cent. Dr. Gayler had found that alloys which 
had solidified on the super-solubility curves were 
fully normal, and that observation effectively dis- 
posed of the possibility that the modified eutectic 
might be the result of a labile shower. Therefore she 
had confirmed their view. They agreed with the three 
conclusions Dr. Gayler had come to as the result of 
her work on aluminium-silicon alloys. They agreed 
that the addition of sodium caused crystallisation to 
take place at temperatures of spontaneous crystallisa- 
tion, but it was true only for certain rates of cooling. 
They had found, after they had taken a series of 
cooling curves from which they had constructed their 
modified diagram, that the particular rate they had 
chosen was such that the temperatures on the super- 
reached. Their suggested 
explanation was that the modifier retarded the 
velocity of crystallisation, the result being that the 
evolution of latent heat was insufficient to balance 
radiation losses. Therefore, under-cooling occurred, 
and steady temperatures were not reached until a 
sufficient degree of under-cooling had been attained 
to give the required rate of solidification. Assuming 
that view to be correct, their theory was that the 
difference between normal and modified alloys was 
that in the former under-cooling occurred with ultra- 
rapid rates of cooling, and in the latter with rates 
such as were ordinarily employed in thermal work. 
The suggested explanation for the whole problem was 
that the modifier was functioning as a colloidal pro- 
tector. 

Dr. Walter Rosenhain, emphasising the importance 
of the work described in the paper, said he believed 
it was the first occasion on which anything in the 
nature of a ‘super-solubility curve for alloy systems 
had been determined at all, and its determination 
was something of an achievement experimentally. 
Probably Dr. Gwyer was right in suggesting that the 
functioning of the modifier in the case of the 
aluminium-silicon alloys was that of retarding the 
rate of crystallisation. In the iron-carbon alloys 
there were certain transformations of eutectoid 
character which it was extremely difficult to suppress, 
but they could be suppressed with greater ease when 
certain other substances were present. The addition 
of nickel and chromium to the steel retarded the rate 
of transformation. It was worth considering whether 
the modification in the aluminium-silicon alloys was 
not analogous to the retarding action of alloying 
elements on the transformations of the iron-carbon 
alloys. If that were the case, we had once more a 
series of apparently disjointed phenomena in the 
different ranges of metallurgical fact connected up 
in an interesting manner, and in a manner which 
might prove instructive and might lead to a truer 
appreciation of the real function of these retarding 
agents. 

“Mr. D. R. Tullis said it was possible to bring about 
partial modifications of silicon-aluminium alloys by 
means other than the addition of sodium or alkaline 
fluorides to the molten alloys, and he exhibited slides 
illustrating the effects of various treatments on an 
11 per cent. silicon alloy containing about 0-5 per cent. 
iron as an impurity. The results of the experiments, 
he said, went to prove that the dispersion of the 
silicon-aluminium compound was influenced by the 
presence or otherwise of dissolved or combined gases 
in aluminium alloys. 

Dr. Gayler, replying to the discussion, said that, as 
far as the facts went, Dr. Gwyer’s suggested explana- 
tion, that the sodium functioned as a colloidal pro- 
tector, was the best put forward. Referring to the 
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tion could be attained by dissolved gases, Dr. Gayler 
said that unless one was quite sure that there was no 
sodium or alkali in the alloy, one could not be certain 
that dissolved gases alone would cause modification. 

A paper by A. G. C. Gwyer and H. W. L. Phillips, 
entitled “ The Constitution of Alloys of Aluminium 
with Silicon and Iron,’ was then taken. The first 
part of the investigation described in this paper deals 
with the constitution of binary alloys of aluminium 
with silicon and with iron. The eutectiferous nature 
of the aluminium-silicon system has been confirmed, 
and special attention paid to the solubility of silicon 
in solid aluminium. The position of the Al-FeAl, 
eutectic has been re-determined, and the structure 
of the alloys lying towards the middle of the con- 
stitutional diagram has been, it is thought, elucidated. 
The second part deals with the constitution of certain 
of the ternary alloys of aluminium, silicon, and iron, 
under both equilibrium and metastable conditions. 
The latter are of considerable practical importance, 
because they are met with not only in commercial 
alloys, but also in commercially pure aluminium. 

In the discussion, Mr. D. R. Tullis expressed his 
conviction that dissolved gases had a very important 
effect on the behaviour of alloys, and said it would be 
unfortunate if so much valuable work was being done 
on alloys without due recognition of the importance 
of that factor. Mr. H. W. L. Phillips, replying, said 
he had no experience of the influence of dissolved 
gases on the iron-aluminium alloys. 


Corprer-Tin ALLoys. 


The next paper was one on “ The Equilibrium 
Diagram of Copper-tin Alloys Containing from 10 to 
25 Atomic Per Cent. of Tin,” by A. R. Raper. 

The investigation on the copper-tin alloys, which is discussed 
in this paper, forms a continuation of the work done by Stock- 
dale. The alloys have been examined both by thermal and 
micrographic analysis, and the results obtained have confirmed 
in many respects the classical work of Roberts-Austen and Hey- 
cock and Neville. The a + 8 — 8 boundary has been carefully 
determined micrographically. This boundary shows a sudden 
change in direction at 580 deg., which, together with other micro- 
graphic evidence, favours Stockdale’s view of a polymorphic 
change of the 8 constituent. The eutectoid point has been found 
to be at Sn 16-15 (or 73-15 per cent. Cu by weight), the tempera- 
ture of the inversion being 520 deg. The “ transformation ” 
curve has been determined carefully by thermal analysis, and 
the results are entirely in agreement with those of Roborts- 
Austen and Stansfield. In particular, the slight horizontal 
indicated by them at about 610 deg. has been confirmed. As 
determined by the present author, it exists from Sn 22-5 to 
Sn 25 at a temperature of 638 deg. The inclusion of this new 
horizontal in the diagram makes the interpretation of this 
region easier, and evidence for a new eutectoid at Sn 23 has been 
obtained. 

Opening the discussion, Dr. J. L. Haughton said 
that the paper seemed to have cleared up a consider- 
able part of the most complicated section of the whole 
copper-tin diagram. 

Professor T. Turner said that from the practical 
point of view metallurgists were not much concerned 
with the exact delimitation of the equilibrium con- 
ditions, but they wanted to know what they were. 
There were two ways of looking at the matter : 
first, what were the natural laws which governed the 
series, and, secondly, how those laws had to be modified 
in practical works conditions. With regard to the 
reading of the diagram, he said that difficulty arose 
because sometimes atomic percentages and sometimes 
weight percentages were given, and if one were not 
careful one might read one for the other. If, when the 
atomic percentages were given, the weight percentages 
were also given, it would help in the reading of the 
diagram. 

Dr. Walter Rosenhain, stressing the importance of 
work of the nature described in the paper, said it 
might appear to some that the amount of time and 
energy spent on the detailed investigation of such 
systems—the settling of what might appear to be very 
minor points in constitutional diagrams and equili- 
brium conditions—was not entirely worth while. 
Those alloy systems were being investigated, how- 
ever, not only for the sake of knowing the exact 
position of all the lines on the diagram, but to deepen 
general knowledge of the nature and constitution 
of metals and alloys, and metallurgists would succeed 
in doing that only when they had equilibrium dia- 
grams of all metals thoroughly worked out in a reliable 
and accurate manner. 


LEAD AND TIN. 


The next paper was entitled “‘ The Effect of Work 
and Annealing on the Lead-Tin Eutectic,” and was 
read by F. Hargreaves. The author found marked 
softening action of work at air temperature on the 
lead-tin eutectic and investigated the effect of different 
degrees of working. In the case of 78 per cent. raduc- 
tion in thickness the Brinell hardness is reduced from 
about 14 in the chill-cast condition to 4-2 when tested 
immediately after hammering. That value is actually 
lower than that of either constituent in the pure state. 
Annealing at air temperature and at 100 deg. Cent. 
for different periods was carried out, and the effect on 
the rate and extent of recovery in hardness was 
determined. Finally, the effect of annealing at just 
below the melting point is recorded in the paper, and 
reference is made to the relationship of well-known 
phenomena to the results obtained. 

In the discussion Mr. A. H. Mundey said that the 
paper confirmed a warning which Dr. Rosenhain and 
Miss Fry had made a few years ago with regard to 
the damage done to bearings which were subjected to 





hammer dressing. He did not think there was any 
suggestion, then, of serious softening of the eutectic, 
but Cartland and himself had carried out a number of 
tests some years afterwards, and had come to the con- 
clusion that it was quite a bad thing to hammer- 
dress bearing metals in a general way, though they 
had not adduced any particular reason. They were 
under the impression that crystallisation was ruined. 
Mr. Hargreaves had referred to the extraordinary 
softening of the lead-tin eutectic by hammering. He 
himself was not quite sure that one did not get con- 
siderable variation in results owing to the different 
methods by which the cold work was carried out. 
Dealing with his own experiments, he said that, 
starting with an alloy containing 63 per cent. of tin 
and 37 per cent. of lead, he had billets or strips chill 
cast accurately one-tenth of an inch thick. They 
were reduced very carefully by rolling as rapidly as 
possible in ten passes to 85 per cent., and in addition 
to the reduction in thickness there was a reduction 
in Brinell hardness from 14-4 to just over 9. That 
fact gave rise to a little alarm, because he was con- 
cerned with the production of “‘ leads *’ used in print- 
ing, which had to be made very rapidly in enormous 
quantities, and must be reasonably hard and flexible. 
The alloy used was of almost exactly the same hard- 
ness as the 63/37 alloy, but very much cheaper ; it 
contained from 7 to 8 per cent. of antimony and from 
2 to 3 per cent. of tin. With that he had found no 
reduction in hardness in ten passes, so that he could 
get alloys which wero not softened by cold working. 
Undoubtedly, however, one did experience softening 
of the alloys used in bearings, and Mr. Hargreaves’ 
paper was extremely valuable because it proved what 
particular part of the alloy was being softened. It 
was important to know, however, how Mr. Hargreaves 
had carried out the hammering. 

Professor T. Turner said the fact that a metal or 
alloy, on being worked, should become soft opene : 
up a new field to some metallurgists. There was no 
doubt that softening did occur, and it might have con- 
siderable importance in connection with bearing 
metals under certain circumstances. Although the 
paper was of practical interest, it was perhaps of 
even greater theoretical interest, because questions 
arose as to why those alloys softened instead of 
hardened. Over what range did the softening occur, 
and in what alloys? It seemed that that was an 
interesting new field of research which might with 
advantage be carried further. 

The President, as a manufacturer who had used 
compositions of lead and tin for a great number of 
years and had carried out a huge number of experi- 
ments, was very much surprised at the results obtained 
by the author, and he urged the importance of con- 
tinuing the research. It appeared that the exact 
treatment of the metal was a question which had to 
be considered very carefully. One of the principal 
properties in a bearing metal was that it should resist 
the pressure of the weight put upon it, so that the 
compression test should be as high as possible. His 
experiments were carried out originally on a cast 
square inch, but subsequently he had found that, in 
order to balance the testing machine better, it was 
better to use a bush 5in. in diameter. The first yield 
point was carefully observed and the metal was com- 
pressed until it practically broke down. In quite a 
number of these tests no drop in the resistance to 
compression was observed until the point of complete 
vield had been reached, and that suggested that it was 
necessary to hammer to a given point before the 
change referred to by Mr. Hargreaves was accom- 
plished, i.e., the breaking-down point must have been 
attained in hammering in order to produce the soften- 
ing effect. He would have a series of experiments 
made to verify the point. 

Dr. Walter Rosenhain, who described the paper as 
one full of surprises, said that before he felt like 
accepting the statements of the author he would like 
to know more about how the work was done. The 
manner in which the Brinell measurements were 
made, the duration of application, and the method of 
support of the material were very important. Brinell 
measurements in cases of that kind were subject to 
pitfalls. The subject was interesting, but complicated 
by a number of phenomena. The softening occurred, 
he had noticed, in the low melting point alloys. If it 
were a phenomenon of eutectics as such, no doubt it 
would show in every eutectic. On the other hand, in 
those low melting point alloys one did come across 
phenomena of a striking character which had nothing 
to do with the eutectic structure of the alloy. The 
facts must be far more firmly established than at 
present before an explanation was attempted. The 
effect of the rate of deformation would have to be 
studied, and the method of determining the softness 
or hardness would have to be considered very care- 
fully, because there was no doubt that in materials 
such as that, which underwent gradual flow under load, 
the results were apt to be misleading. At the same 
time, the paper revealed facts and observations worthy 
of further investigation. 

Mr. H. O'Neill said that students at Manchester 
made up a lead-tin eutectic, rolled it out and examined 
it at various stages by means of a scleroscope, and in 
all cases there was a hardening as indicated by the 
scleroscope. 

Dr. D. H. Ingall, referring to the fact that the author 
had applied the load in the Brinell test for thirty 
seconds, asked if he had data obtained by applying 





it for longer periods. He had been in contact with 
work concerning the hardness of soft and low melting 
point alloys at temperatures above room tempera- 
ture, and in connection with them it was found that 
in the ordinary Brinell test, even with specimens 
lin. thick, at temperatures above 100 deg. and up to 
150 deg. Cent., not only the ball, but the whole of the 
apparatus would go through the specimens. 

Mr. Hargreaves, replying to the discussion, said he 
had carried out his hardness tests in accordance with 
the British Engineering Standards Association method, 
which he would not criticise at that stage, although 
he hoped to do so later on. He had no apparatus 
other than a hammer for carrying out the work. 
The method of hammering was important, and he had 
obtained improved results, since the paper was written, 
as the result of a different method of hammering. 
In reply to Dr. Rosenhain, he said that the softening 
phenomenon was not characteristic of eutectic alloys. 
He hoped to deal with that point at a later date, how- 
ever. With regard to Mr. O'Neill's point, that work 
on the eutectic hardened it, he said the question 
arose as to what was the meaning of hardness. He 
believed it was possible to get some idea of what soften- 
ing really meant. In some ways it was not a softening, 
but undoubtedly there was a reduction in Brinell 
hardness, as determined by the B.E.8.A. method. 


Copper, Tin AND MAGNESIUM. 


The following papers were taken as read: —* The 
Reaction Between Solid Magnesium and Liquid 
Tin,” by W. Hume-Rothery; and ‘ The Copper 
magnesium Alloys, Part If.,” by W. T. Cook and 
W. R. D. Jones. We give the official abstracts of 
these papers. 


REACTION BETWEEN SOLID MAGNESIUM AND 
LIQUID TIN. 

The reaction between solid magnesium and liquid tin has been 
studied between 259 deg. Cent. and 359 deg. Cent. in order to 
see whether reactions of the type primary solid X + liquid 

secondary solid Y can proceed when the solid phases concerned 
do not form solid solutions. When a rod of magnesium is stood 
in @ limited quantity of molten tin the magnesium dissolves 
until the liquid reaches the equilibrium composition at the 
particular temperature concerned. Since, however, true 
equilibrium requires the compound Mg,Sn (probably Mg,Sn,)) 
as the phase in equilibrium with the liquid, a further reaction of 
the type solid magnesium + liquid = solid magnesium stannide 
tends to take place, and the above point can be tested since no 
solid solutions are formed. The experiments show that when 
sufficient magnesium has dissolved to give the liquid the equili 
brium composition all further direct reaction is stopped by a thin 
film of magnesium stannide which shows no appreciable thicken 
ing even after three week at the above temperatures. Oa the 
other hand, a few large crystals of magnesium stannide are 
sometimes formed by a slow reaction. This is probably the 
ordinary phenomenon of crystal growth due to surface energy 
effects, since the thin surface film has a high surface energy and 
so tends to form a more compact mass. But any solution at one 
point exposes more magnesium to the action of the liquid, and so 
the reaction gradually proceeds. The experiments are regarded 
as of interest in connection with the fundamental principles 
underlying soldering and other reactions between solid and liquid 
metals. 


THE 


THE COPPER-MAGNESIUM ALLOYS 


This report deals with an investigation on the forging of 
copper-magnesium alloys, and is a continuation of that given on 
the casting of these alloys and the mechanical properties of 
chill-cast bars. The properties of the alloys in the forged and 
heat-treated conditions have been determined and examined 
The ductility of these alloys depends primarily on the forging 
temperature. If this temperature be low the elongation and 
the reduction of area are impaired seriously, and the values are 
not restored by subsequent heat treatment. The mechanical 
properties of copper-magnesium alloys containing up to Il per 
cent. copper are not improved by simple heat treatment, which 
causes a general decrease in test values, The addition of copper 
to magnesium up to about 2 per cent. is beneficial. Beyond this 
amount the increase in tenacity is small, whilst there is a regular 
decrease in ductility and a proportional increase in specific 
gravity. Thereis no advantage in adding more than this amount 
of copper to magnesium either for castings or for forgings. To 
obtain the best results the forging temperature must be con 
trolled, and care must be taken to guard against any possibility 
of cold-shut when casting ingots for forging. 


There was no discussion of the first paper. Dis- 
cussing the second, Dr. J. W. Jenkin said that, 
judging from his experience of copper-magnesium 
alloys, the results indicated in the paper were par- 
ticularly good; if they could be obtained with 
forgings, there was some hope for the rolled material. 
Probably the good results were due to the excellent 
conditions of melting. He was puzzled by the 
authors’ statement that during the experiments 
on heat treatment on two different sets of bars the 
furnace was allowed accidentally to reach too high 
a temperature, and that the bars did not take fire 
until the furnace doors were opened, but as soon as 
the air entered the bars began to burn. He himself 
was rather of opinion that the danger of burning had 
been overrated. Presumably in the case referred to 
by the authors melting did not take place. As to 
their statement that the effect of the burning was not 
so serious as would have been expected, he said he 
would like to know just what was expected. 

The authors .were not present at the meeting and 
the reply was deferred. 

The meeting then adjourned until Thursday. 

On Wednesday afternoon parties of the members 
visited the carriage and wagon works and the loco- 
motive works of the L.M.S. Railway Company, and 
the works of the Royal Crown Derby Porcelain Com- 
pany, Ltd. 

In the evening there was a reception by the Mayor 
of Derby in the Art Gallery, Derby. 


(T'o be continued.) 
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CRAWSHAW’'S CHEMICAL COLANDER. 


The company known as Crawshaw’s Chemical 
Colander, of Empire House, Great Charles-street, 
Birmingham, is the property of the Castner-Kellner 
Alkali Company, Ltd., a subsidiary company of 
Imperial Chemical Industries, Ltd. On its stand in 
the gallery it is exhibiting several sizes of its remark- 
ably interesting chemical colander. Lest anyone 
should be unaware of what precisely a colander is, 
and in particular what may be a chemical colander, 
we hasten to state that it is the apparatus illustrated 
in Figs. 21 and 22. The tank contains a relatively 
small quantity of a certain liquid chemical, which, 
when heated, gives off a vapour having a very powerful 
capacity for the removal of grease and oil from any 
article placed within the tank. 

The exact nature of the has 
revealed to us, but its physical properties are not kept 
secret. It is called ** Crawshawpol,” and at ordinary 
temperatures is a liquid. It boils at 186 deg. Fah. and 
vapour which, we are informed, is 


chemical not been 


gives off a heavy 
non-toxic, neutral and harmless and which, as we are 
able to assert from our own non- 
inflammable and indeed an excellent extinguisher of 
combustion. Its capacity for attacking grease and 
oil is demonstrably great, the removal proceeding at 
a rate which is quite visible to anyone looking inside 
the tank. It is important to note that the royalty 
for the invention is charged not on the chemical, but 
on the colander itself, so that once the apparatus has 
been purchased the user is assured of a supply of 
the chemical at a charge representing only its ordinary 


observation, is 


commercial value. 

The 
apparatus. 
in all cases it consists in essence of a tank containing 


itself interesting of 
It is made in various external forms, but 


colander is in an piece 
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FIG. 21—CHEMICAL COLANDER—CRAWSHAW 

two coils of piping, an upper and a lower coil. A three- 
way cock enables cold water to be circulated through 
either of these coils separately. The lower coil is 
placed just above the surface of the Crawshawpol. 
If water is circulated through this coil the vapour from 
the chemical is condensed almost as soon as it leaves 
the surface and falls back again as a liquid. With the 
water circulating through the lower coil the tank 
interior above the coil is almost entirely free from 
vapour. The lid can therefore be opened and the 
articles to cleaned inserted in the- tank either 
separately or in a perforated basket. When the lid is 
closed the water is cut off from the lower coil and 
passed through the upper. The vapour then gradually 
rises, like a mist, doing its work on the greasy articles 
until it reaches the level of the upper coil, where it is 
condensed and falls back as a rain to the bottom of the 
tank. In the space of a few minutes the circulating 
water can be again sent through the lower coil. The 
mist will gradually fall to the level of that coil, and 
when that stage is reached the articles can be removed 
with all traces of grease or oil absent. 

In our presence a plated tray dipped in dirty oil 
taken from a motor car crank case, together with some 
ball bearings and other parts dipped in the same fluid, 
were placed in the colander. In about five minutes 
time the degreasing process was complete. The tray 
emerged shining and the other parts covered with a 
light dust, which merely required to be brushed off. 
All the parts were quite dry. 

The oil and grease are left behind in the liquid 
chemical and, of course, accumulate there until the 
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is to be noted, however, that 
matter in the chemical does 
its action or activity. The 


charge is withdrawn. It 
the presence of the oily 
not in any way impair 
Crawshawpol boils at a temperature much lower than 
that of the oil, with the result that no matter how 
much oil is present the vapour is that of the chemical 


alone. None of the oil from a previous treatment can 
therefore become deposited on the articles of a 
succeeding charge. Very little heat is required to 
maintain the liquid in ebullition. The source of heat 
need not be extinguished even although the interval 
between the charges is fairly considerable. We are 
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FIG. 22--CHEMICAL COLANDER—CRAWSHAW 
informed that, thanks to the eflicacy of the lower 
coil, a supply of the chemical may be maintained at 
the boiling point continuously for twenty-four hours 
with a loss of less than 10 per cent. of its weight. In 
an actual instance in which the colander is in daily 
use each charge of articles to be degreased weighs 
about a hundredweight. Seven charges are treated 
per hour for eight hours per day. The amount of 
chemical used is 3 gallons per fortnight. The firm 
admits to saving £8 in direct labour costs per week by 
the use of the chemical colander in place of the 
former hand method of cleaning the articles, but there 
seems to be reason for believing that the real saving 
is more nearly £12. A small but important feature 
of the process is the fact that the chemical does not 
attack printers’ ink or writing ink, or at any rate does 
not affect the dye or colouring matter. As a conse- 
quence the articles to be degreased can be labelled, 
it required, beforehand with printed or written tallies 
without fear of their identity being Jost. 

The process and apparatus should have many useful 
applications, for it provides a very much quicker and 
more complete method of removing grease from 
articles than the usual hand cleaning process. How 
efficient the removal is may be judged from the state- 
ment made to us that a piece of steel treated in the 
colander immediately after it has been turned in a 
lathe will develop a film of rust within a few minutes 
time. It should be evident that the low temperature 
at which the process is conducted should enable it to 
be employed for cleaning articles composed of tem- 
pered steel or other material the character of which 
would be changed or destroyed by exposure to high 
temperature. 

Tue Quast-Arc Company, Lrp. 

The Quasi-Are Company, of 15, Grosvenor-gardens, 

S.W., is exhibiting a comprehensive range of welding 


trodes, and it may be employed for all classes of work, 
use being made of the company’s self-excited self- 
stabilising welding generator. Of the various alter- 
nating-current and direct-current regulators for 
operating on various voltages the type “‘AC 70” 
oil-cooled regulator for working on a 70-volt alter- 
nating-current circuit is one of the most interesting, 
because of its property of maintaining a 
welding current wave form, in spite of the strong 
wave distorting action of the electric are. This is 
clearly indicated by the oscillograms, Fig. 24, where 


correct 

















FIG. 23--MOTOR GENERATOR-QUASI - ARC 


the upper oscillogram relates to welding with an 
ordinary choking coil and the lower oscillogram with 
the company’s inductive regulator. 

A very compact portable 10-12 horse-power petrol 
generating suitable for outside work or in any 
place where no electrical or mechanical power is 
available is also shown, a special feature of the set 
being that it is fitted with a patented electro-magnetic 
governor, which instantly responds and even antici- 
pates the demand upon the engine within the w idest 
range and with delicate adjustment. In addition 
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FIG. 24--OSCILLOGRAPH RECORD 


to the ordinary mechanical regulation, the 
governor provides for any sudden demand made by 
the welding generator for increased power. Another 
exhibit of interest is a new single welder 
rotary transformer. The equipment is designed for 
use on polyphase supply and in addition 
to transforming the voltage, it will change the phases, 
frequency and wave form of the supply to meet 
requirements of the welding circuit. In addition to 
the improved welding conditions that are obtained, 
the apparatus has the advantage that it gives a 
perfectly balanced load on the mains. It also works 


speod 


** quasi-are ” 


systems, 





(b) 


FIG. 25—-OSCILLOGRAMS FROM ROTARY TRANSFORMER— QUASI - ARC 


equipments, and various types of ‘* quasi-arc”’ 
electrodes. One of the exhibits is the 4-5-kW “S” 
type single welder motor generator, shown in Fig. 23, 
which is suitable for working from an alternating- 
current or direct-current supply. The equipment is 
self-contained and very compact, all the switchgear 
being mounted in front of the machine, as shown. It 
is suitable for supplying current for all sizes of elec- 





at a very high power factor, and if necessary it can 
be made to compensate lagging currents produced 
elsewhere. As no ohmic resistances are used for 
regulating the welding current, the efficiency of the 


plant is very high. The upper oscillogram (a), 
Fig. 25, shows the ‘open circujt”’ voltage, 


V, being the primary voltage wave form at a fre- 
quency of 50 cycles and V; the secondary open circuit 
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v The lower 
oscillograms (b) show at I,, the welding current used 
at the are voltage V at fullload. This lower oscillogram 
indicates that the welding circuit is very stable, 
considering that the ‘“ generated’ voltage is very 
little in excess of that of the arc itself. Various types 
of “* quasi-are ”’ electrodes are shown, together with 
examples of constructional work welded with them. 


wave form at a frequency of 150 cycles. 


Exectric Controt Company, Lrp. 

In view of the rapidly increasing use of electricity 
for driving marine auxiliaries, Electric Control, Ltd., 
of Glasgow, has paid special attention to the design 
of control gear for use under sea-going conditions, 














FIG. 26——MARINE TYPE PANEL-—ELECTRIC CONTROL 


and at the Exhibition examples of this gear are shown. 
Controllers are made by the firm for the control of 


electrically driven pumps of various descriptions, 
ventilating fans, air compressors, winches, &c. A 
typical marine control panel is shown in Figs. 26 


and 27. The gear is suitable for controlling a motor- 
driven pump and comprises an automatic contactor 
starter, a hand-operated shunt field regulator, an 
automatic overload trip of the hand replacement 
type, with an adjustable time lag, a main hand- 
operated isolating switch, and an ammeter with an 
indicating pilot lamp. The whole of the apparatus, 
including the resistance, which of the non- 
corrodible, rustless, unbreakable type, is mounted in 
a substantial welded sheet steel case with a hinged 
inspection door and drip-proof covers. The panel can 
be operated by means of a float switch so that the 


1s 


point; when a float switch is employed the pump 
motor starts entirely on its own accord, whilst when 


snap switches or push buttons are used an attendant 


sets the gear in operation by actuating these snap 
the 


switches or push buttons, the remainder of 


operation being completely automatic. By means of 


the shunt regulator the speed of the motor can be 

















FIG. 27--MARINE TYPE PANEL—ELECTRIC CONTROL 
adjusted and a relay ensures that the motor is run 
up to a predetermined speed and that the motor is 
always started with a full field. It will be noted that 
the handle of the isolating switch is outside the case 
and usually the gear is designed so that it is necessary 
to open the isolating switch before opening the case. 
All the metal parts are specially treated to enable 
them to withstand sea-going conditions. 


BURMEISTER AND Warn, Lp. 


On the stand of Burmeister and Wain, Ltd., of 
Copenhagen, there are exhibited three working models 





taking is represented by a series of ship’s models and 


photographs. In the engraving—Fig. 28—we show 
the three motor-driven models which are constructed 
to a scale of one-fifth full size and are built in steel 
plate, which is afterwards painted to represent the 
type of metal employed and the various oil and water 
spaces and circuits. As our illustration shows, the 
models include the oil sump below the tank top. 
All the oil circuits are clearly marked in yellow, while 
water spaces and connections are indicated in light 
blue. The section through the cylinder head and liner 
enables the timing of the valves to be clearly shown, 
and a semblance of reality is added by the automatic 
clanging of a small pair of cymbals at the point of 
firing, and the simultaneous illumination of the com- 
bustion space by an electric lamp, which causes a 
red glow behind a celluloid window in the upper part 
of the cylinder wall. 

The engine to the left of our illustration is a motor 
of the single-acting four-cycle long stroke crosshead 
type, similar to those installed in the two Holt motor 
vessels, Indomeneus and Orestes. In the latter ship 
two eight-cylinder engines of this type are used, which, 
along with superchargers, are designed to give a total 
output of 9000 T.H.P. and a sea speed of 15} knots. 
The Orestes bears the distinction of being the fastest 
motor cargo vessel afloat. In the centre of Fig. 28 
we show the model of the trunk type of single-acting 
engine, which was dealt with in THe ENGINEER for 
August 14th and 21st, 1925, when we described the 
Harwich-Esbjerg packet boat Parkeston. Similar 
engines are giving, we learn, good service in the sister 
vessel Jylland. The machinery of both these ships is 
designed for an output of 4200 T.H.P. at 200 r.p.m. 
More recently the firm has equipped the pleasure 
yacht Stella Polaris with two eight-cylinder motors 
of this type, with a designed output of 5200 I.H.P. 
at 175 r.p.m. 

Perhaps the most interesting model of the three 
is that of the double-acting engine shown to the right 
of our illustration. It represents a type of engine 
which has given notable service in such large liners as 
the Gripsholm, Asturias, and Alcantara. Already 
six liners, with a total shaft horse-power of 70,100, 
are at sea, and five other large liners are in course 
of construction, in which an aggregate of 73,500 8.H.P. 
will be installed. Notable ships which are included in 
these five are the two “ Cosulich” liners Saturnia 
and Vulcania, the first of which is shortly to undergo 
her trial at Trieste, and the Swedish-American liner 
Kungsholm, in which two eight-cylinder units with 
a total designed output of 16,500 S.H.P. are to be 
installed. 


Rosey AND Co., Lrp. 

The firm of Robey and Co., Ltd., of Globe Works, 
Lincoln, is showing one of its latest types of horizontal 
cold-starting oil engines, together with a series of 
valves and oil filters constructed under the “ Rose’ 
patents. 

Reference to the new Robey engine was recently 
made in THe Enerverer for July Ist, when we de- 
scribed the 50 B.H.P. model displayed at the Mon- 
mouth Show of the Royal Agricultural Society. 
Although the 25 B.H.P. engine displayed at Olympia 




















FIG. 28—-MODELS OF LONG STROKE, TRUNK PISTON, AND DOUBLE-ACTING OIL ENGINES--BURMEISTER AND WAIN 


motor is started and stopped according to the level of 
water in a tank, or it may be operated by means of 
sniap switches or push buttons situated at any desired 





illustrating different types of marine oil engines, which 
are constructed by 
department. 


that firm’s marine engineering 
The shipbuilding side of the under- 








does not differ essentially in design, some reference 
to distinctive points in its construction may be made. 
It has a bore of 9}in., with a stroke of 17in., and is 
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designed to give a full load output of 25 B.H.P. when 


running at a speed of 270 r.p.m. As our engraving 


Fig. 20-—-shows, @ mammoth type of bed-plate is 
employed with the cylinder set low in the frame and 


the cylinder head and valve gear. It will be seen 
that an excentric type of drive has been chosen 
which is very silent in operation. A new feature is 
the combined air valve and relief valve, which we 

















FIG. 20-25 B.H.P. COLD STARTING OIL ENGINE -ROBEY 


supported along its entire length by the box form of 
the side walls of the bed-plate. The fuel pump and 
governor gear is neatly arranged at the side of the 


engine, in a manner which gives greater ease of access 
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FIG. 30 CYLINDER HEAD AND VALVE GEAR ROBEY 
to the head of the cylinder. The ~ breech end” 
which carries the ports for the valve cages is so built 
that each valve may be quickly removed for inspec 
tion without disturbing other parts of the engine. 
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FIG. 31—-AIR AND RELIEF VALVE—ROBEY 


A steel cover plate is fitted to the water jacket of 
the cylinder end, whieh allows for any expansion or 
contraction in the cast metal. 

The illustration 


Fig. 30—shows a section through 





show in Fig. 31. It is certainly desirable to have a 
relief valve, and by employing the air valve for this 
purpose a large area of valve surface is obtained. 
The arrangement, as the drawing shows, consists 


of interposing a series of coil springs between the 
upper part of the valve casing and the lower valve | 
cage. Should excess pressure accumulate in the | 
main cylinder the air valve, complete with its seating, | 
is slightly lifted, allowing the products of combustion 
to escape around the annular space formed at the | 


port between the valve casing and the cylinder end | 
casting 

Another good feature in the design is the provision of 
double bearings for the lay shaft, both at the crank 
shaft and cylinder ends of the engine, so that there 
Moreover, the arrangement is such 


is no overhang. | 
that the cylinder can expand and contract freely, | 
and when taking down the cylinder end there is no 
necessity to dismantle the lay shaft. A steel fuel | 
pump is employed, and a variable stroke system of | 
fuel injection controlled by the governor is used. | 

The engine is started by compressed air, and an 
automatic air starting valve is fitted. At Olympia 
a small Robey air pump is shown, which is belt driven 
from the engine, and is designed to charge a receiver 
up to a pressure of 300 Ib. per square inch. 

Around the stand there are grouped various 
examples of full-way stop valves, parallel sided valves, 
special valves for gas, tar and plastic and adhesive 
fluids, all of which are constructed under the ** Rose ”’ 
patents. The same type of simplified valve control 
is shown as applied to water and oil strainers, which 
are now being supplied to shipbuilders, for inclusion 
in lubricating oil as well as salt and fresh water 





services aboard ship. 


| 

} 

| 

Newton, CHAMBERS AND Co. 
The chief exhibit on the stand of Newton, Chambers 
and Co., Ltd., of Thorncliffe Lronworks, near Sheffield, 
is the group of piston valve liners illustrated in Fig. | 
32. They represent different examples of the work | 
which is now being produced by the firm’s Thorncliffe 
Centrifugal Casting Department, in which the Spun- 
Sorbitic process, designed by Mr. J. E. Hurst, is being 
operated and developed. The process, we under 
stand, has as its object the production of centrifugal 


eastings with a low silicon content, which have an 
‘all pearlitic Two difticulties which so 
far have presented themselves and have now, we 
learn, been eliminated, were first, the metallurgical 
problem of obtaining the maximum combined carbon 
in the eutectoid or pearlitic form, with a low silicon 


structure. 


content, and secondly, the more mechanical problem 
of directly embodying ports, water spaces, bosses 
and flanges, &c., in a centrifugal casting without 
the use of expensive dies. The examples we illustrate 
are mostly piston valve liners for locomotive work, 
but internal-combustion liners can also be equally 
well made by the same process. The Spun-Sorbitic 
process is claimed by its designer to combine the 
advantages of the centrifugal casting process with | 
those of pearlitic cast iron, more particularly in the 


production of a smaller size of grain. The economical | 
production of such a close grained cast iron in which 
the pearlitic constituent is in the finely divided or | 
sorbitic state, should be very useful for machine 
parts, such as liners, which must be highly resistant | 
to wear. 

In Fig. 33 we reproduce a micro-photograph 
showing a representative area of ‘‘ Spun-Sorbitic ”’ 
cast iron magnified 200 diameters and etched with 
picric acid. From a chemical analysis of one of the 
piston valve liners referred to the following results 





were obtained :—Total carbon, 3-00 per cent. ; 
graphite, 2-03 per cent. ; combined carbon, 0-97 per 
cent. ; silicon, 1-31 per cent. ; manganese, 0-42 per 
cent. ; sulphur, 0-11 per cent. ; phosphorus, 0-34 per 
cent. A mechanical test gave a tensile strength of 
26-2 tons per square inch. It is to be noted that 
|as cast-on test bars cannot be produced in castings 
made by the Spun-Sorbitic process, the test results 

















FIG. 32--PISTON- VALVE LINERS-—-NEWTON CHAMBERS 


referred to were of necessity obtained on specimens 


which were cut from the actual castings. Other 


| exhibits displayed on the stand include a large centri- 


fugal casting having a length of 10ft., with a diameter 
of 3 inches, and further examples of castings suitable 
for reproduction by the centrifugal process are also on 


| view. 


The Chemical Department of the Thorncliffe Works 
is showing its Izal cutting oil for the lubrication of 


cutting tools. Its use is claimed to prolong the life of 


a 


FIG. 33--SPUN-SORBITIC CAST IRON 


the tool, and a proportion of Izal disinfectant is 
embodied in the compound, which can be heated over 
a gas flame without losing any of its essential qualities. 


RonaLp Trist AND Co., Lip, 


With the exception of some specimens otf S.E.A. 
ring packings, the stand of Ronald Trist and Co., of 
56, Victoria-street, Westminster, is devoted to appa- 
ratus for the proper control of steam-raising boilers. 
Thero are, for instance, examples of the Thermofeed 
feed-water regulator, which is represented in Fig. 34, 
a high-and-low water alarm, and a device for shutting 
down the pumps of an oil-fired installation in the 
event of the water level falling to a dangerous extent. 

The merits of maintaining a reasonably constant 
level of water in a boiler need little emphasis among 
engineers, as there can be few who have not exper! 
enced the distraction of walking down the boiler 
house and finding the water gauges at all kinds of 
levels, with no assurance that each unit of the bank 
was doing its share of the total duty. The hand 
regulation of a feed check valve needs the incessant 
attention of the stoker, and it does not always get 


lsuch attention. The device shown in thé drawing, 
| Fig. 34, however, effects the necessary adjustments 


automatically and can be relied upon, we believe, to 
do so for long periods of time w ithout eutside atten 
tion. It comprises the regulating valve proper, seen 
on the right of the drawing, and the controller on the 
left. The controller is set at approximately the normal 
water level of the boiler, and is connected with the 
water and steam spaces by the branches plainly shown. 
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Within it there is a float which naturally responds 
to changes in the water level in the boiler. The two 
units are connected together by any convenient run 
of small-bore piping, in which there is the valve A. 
This valve is virtually of the three-way type, in that 
if it is screwed down the connecting pipe is open to 
atmosphere, but if it is screwed upwards the atmo- 
spheric opening is shut off and there is a closed circuit 
between the regulating valve and the controller. 


FIG. 34—-THERMOFEED 


In this way the apparatus can be put in action or cut 
out, at will. The double-seated controlling valve C 
performs the main function of the apparatus, and is 
attached by a rod D to the float through toggle levers, 
so disposed as to reverse the direction of motion. Any 
movement of the float is diminished as 10 is to 1, then 
transmitted through the toggles and the rod D to the 
valve C above. If the water level and the float fall, 
valve C is raised upwards to its lower seat, closing any 
exit of steam through this, and simultaneously 
putting the cylinder B in direct communication to 
atmosphere, by way of the ports at E and exhaust 
pipe F. If the water level and the float rise, the valve 
C is pulled downwards on its upper seat, thereby per- 
mitting the passage of steam through the lower valve 
on to the piston in the cylinder B, in this way gradu- 
ally depressing the main regulating valve G on to its 
seat. The whole of the above-described controlling 
mechanism in the float chamber is attached to the 
sleeve H, and can be raised or lowered by rotating 
the nut J, even when in action, thus permitting the 
fine adjustment of the desired permanent water level. 
It will be seen that the relay or controlling valve is 
far removed from the water level, and no dirt or 
sediment can therefore reach it. In addition, its 
vertical position tends to ensure the seats being kept 
clean. The working parts are all of non-oxidisable 
metals and keep quite free from deposit. As an 
ordinary float is notoriously unsatisfactory, unreliable, 
unsafe, and dangerous for use in connection with even 
moderate steam pressures, the makers have evolved a 
float which is, they say, infallibly satisfactory, and 
safe under the highest known steam pressures, because 
the float has enclosed and hermetically sealed within 
it a small quantity of water which, it will be readily 
seen upon reflection, is converted into steam at the 
pressure to which the outside temperature corre- 
sponds, giving therefore the same pressure inside the 
float that exists on the outside. The true balance of 
internal and external pressure produces a non- 
collapsible float. 


BaBcocK AND WILcox, Lip. 


Perhaps the most popular feature on the stand of 
Babcock and Wilcox, Ltd., of Farringdon-street, 
London, is the cinematograph show, which, in four 
reels, depicts the character and construction of their 
water-tube boiler; but for engineers there is e. 
greater attraction in the new wrought steel valves, 
two forms of which we illustrate in Figs. 35 and 36. 
These valves have, of course, been developed to 
accommodate modern high pressure and high tem- 
perature steam conditions, and are manufactured 
under Gray’s patents. The merits of wrought steel, 
as compared with cast metal, for such purposes need 
no emphasis, while our illustrations show that the 
general contour of the valves tends towards the easy 


passage of the steam. The bodies of these valves are 


built up by a welding process, and into them there 
are slipped long sleeves for carrying the actual seat- 
ings. The seatings are welded to the sleeves and the 
sleeves are held in place by narrow flanges and grub, 
screws, so that there is a smooth passage for the 
steam. The sleeves do not touch the body, except at 
the flange joint, and can consequently be easily 
withdrawn for the regrinding of the seating face, 
while they are quite free to expand and contract 
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under the influence of changes of temperature. The 
joint between the sleeve flange and the body is, by 
the way, ground, that no jointing material is 


so 


needed, while the grub screws are of stainless steel. | 


The Vicrometal of which the seatings are made is 
said to retain its strength even when subjected to the 
“highest temperatures,’ and to be three times as 
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FIG. 35--WROUGHT STEEL VALVE—BABCOCE 








AND WILCOX 


hard as the nickel alloys generally used for the pur- 
pose. After the seating has been welded to the sleeve, 
the complete unit is tested to ensure that there is no 
possibility of leakage between the two parts. The 
spindles of these valves are made of rustless steel. 
The general construction of the angle and parallel 
slide valves which we illustrate needs little further 
comment ; but it may be pointed out that they are 
made in sizes ranging from lin. up to 9in. in the former 








pattern and up to I4in. in the case of the parallel 
valves. In the larger sizes an internal by-pass is 
fitted in the form of two small screw-down valves, 
commanding ports through the sides of the sleeves 
on opposite sides of the main valve, which com- 
municate with the annular space of the body. Only 
one such screw-down valve is, of course, necessary 
for by-passing the steam at any one time, but the 
provision of two accommodates the reversal of the 
direction of flow. There are also several valves with 
cast steel bodies, of which the special feature is the 


= ae 


<> 






























































c 


“Tue Enciweee”™ Swain Sc 


FIG. 36 WROUGHT STEEL VALVE -BABCOCK AND WILCOX 


ability to repack the spindle stuffing-box under full 
steam pressure. This operation is made possible by 
means of a mitred face on the spindle, which makes a 
steam-tight joint with the casing when the spindle 
is screwed out to its full extent. 

On the same stand there are some models of Bab- 
cock water-tube boilers, one of which has been newly 
made for the Exhibition, and some samples of water 
gauge fittings that can conveniently be read from the 
stokehold floor even when they are mounted on very 
high boilers. 

AND Co., Lrp. 


EpwArRpD BENNIS 


Edward Bennis and Co., of Little Hulton, Bolton, 
have this vear a stand rather larger than usual, and 
on it have four principal exhibits, each one of them 
connected with mechanical stoking. We illustrate 
two of these stokers in Figs. 37 and 38. That shown 
in Fig. 37, is, perhaps, the more interesting, as it is 
an adaptation of a comparatively old design of Bennis 
stoker to modern requirements, and has been adopted 
by several of the British beet sugar factories, where 
it has given satisfactory results when fitted to Lanca- 
shire boilers working at comparatively low pressures. 
Its pecularity lies in the combination of a self-cleaning 
mechanical grate with natural draught. The exhibit 
shows a stoker of a single flue, which would, of course, 
be duplicated in the case of a Lancashire boiler with 
two flues, the arrangement of each flue being identical. 
In these machines the fuel is fed to the furnace grate 
by means of reciprocating rams, which gently push 
the fuel forward from the base of the hopper, whence 
it falls on to a stationary coking grate before it 
reaches the self-cleaning fire-grate proper. The 
coking grate consists of a series of small bars, which 
receive an independent air supply for promoting the 
ignition of the fuel. The coal cokes upon the coking 
grate and under the combined influence of the recipro- 
cating rams above and the motion of the self-cleaning 
fire-bars below, it steadily advances along the surface 
of the grate, being completely burned in transit, so 
that nothing but incombustible residue falls over the 
rear end of the grate into the ash chamber. The 
feed boxes are driven by an independent gear bracket, 
motion being communicated to the pusher shaft by 
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an adjustable connecting-rod, which regulates the small example of “cellular”? chain grate exhibited 


amount of fuel fed to the furnace, the adjustments 


being made by simply turning a small hand wheel. 
Another driving bracket, provided with three-speed 
pulleys, operates the furnace bars, the speed of which 
can thus be adjusted independently of the feed boxes. 
A series of small steam jets is provided below the 
grate, which play upon the fire-bars from below, for 
the purpose of keeping them cool. These machines, 
it is claimed, are in effect both smokeless and gritless. 

The second stoker, which we illustrate in Fig. 38, 
is of the chain grate cellular type, and is shown in 
motion. This grate is generally used in conjunction 
with water-tube boilers, and is a special adaptation 


shows only two of these cells in the length of the grate, 
on account of the restrictions of stand area, but the 
principle can be, and is, extended for any length or 
size of grate usually adopted. The supply of air to 
the various cells is controlled by means of dampers, 
working in air boxes, which, in turn, derive their 
supply of air from a common air duct. In conjunce- 
tion with this chain grate, a flat suspended arch of 
the Liptak type, which has already been described 
in THE ENGINEER, is also shown. 

The other two exhibits on this stand comprise a 
sprinkler stoker with a self-cleaning compressed air 
furnace, and a small! bucket elevator for feeding stoker 
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FIG, 37 SELF -CLEANING, NATURAL DRAUGHT, MECHANICAL STOKER —BENNIS 


of the chain grate principle, to deal with all classes of 
fuel, irae luding those of low vrade and low-volatile 
content, where the use of forced draught is necessary 
in order to obtain the satisfactory combustion of the 
fuels, The links of which the grate is composed are 
of the makers’ narrow, dowelled link type, designed 
to give a maximum percentage of air space in the 
area of the grate, with the object of obtaining the 
highest possible rates of combustion. The grate is 
driven through a worm reduction gear, by means of a 
totally enclosed gear box, the gears running in oil, and 
having six changes of speeds. The main driving worm 
wheel on the front sprocket shaft of the grate is fitted 


The sprinkler stoker exhibited has been 
designed especially to cope with the wide variety of 
fuels which are to be met with in different coalfields. 
As is well known, coals differ very considerably in their 
chemical and burning properties, and this has often 
led to the apparent anomaly of a mechanical stoker 
performing its function successfully at one factory or 
colliery and less satisfactorily at another at no great 
distance away. Not only so, but cases are not un- 
known in which a mechanical stoker has worked 
admirably for a few days and then failed to maintain 
the results, the difference being not due to the 
stoker itself, but to the fact that the coal supplied 


hoppers. 


the furnace with fuel has a most marked effect upon 
the efficiency of the furnace, the cleaning of the grate 
and the furnace temperature. In this new stoker, pro- 
vision is made for an independent range of adjust- 
ments for the speed of the grate, and the rate at which 
the fuel is fed to it, so that they can be regulated inde- 
pendently one of the other. The result is that 
though this machine may be burning one particular 
grade of coal to-day, it can burn a different class of 
coal with equal efficiency to-morrow. 

The bucket elevator is intended for use in stoke- 
holds where the coal is delivered at the floor level and 
there is no overhead storage, so that without its help 
the firemen would have to shovel the coal up into the 
stoker hoppers. It is fitted with a patented rotary 
safety feeder which ensures a steady controllable 
supply of fuel to the elevator buckets, while at the 
same time it prevents any possibility of the buckets 
being jammed in the boot of the elevator, through over- 
feeding. The delivery shoot of the elevator is so 
arranged as automatically to stop the elevator when 
the stoker hopper is full, and restart it as required. 
The exhibit is arranged to demonstrate this feature. 
When fed from a bunker,*as is usually arranged, the 
elevator can be adjusted consistently to meet the 
demand of the furnace, thus relieving the attendant 
from any necessity of handling the fuel. Details of 
the ‘‘ Bennis’’ under-water ash conveyor, U-link 
chain conveyor and tray conveyor are also shown. 


Martin Bros., Lrp. 


On the stand of Martin Bros. (Machinery), Ltd., of 
33, Bridge-street, Manchester, we have examined 
a machine described by the makers as a “ vertical 
turret lathe,”’ It, as will be seen from a glance 
at Fig. 39, is a development of the boring 
machine and, as such, is capable of some rather 
remarkable performances, while its ‘‘ handiness ” 
in working is indisputable. 

On the occasion of our visit to thestand the machine 
in question was being used to machine up the cast 
steel centres for locomotive wheels and was taking a 
cut measuring some 7/,,in. by fin. at the highest speed 
to which a modern tool would stand up. But it was 
not bolted down—merely standing on the board floor 

and therein, to our idea, is one of the great merits of 
the machine. The whole of the framework is one 
casting, and it is so designed that the stresses caused 
by the transmission of the force of the motor to the 
point of the tool are accommodated by the frame- 
work without appreciable distortion. Apart from this 
general characteristic the machine has several merits 
in the way of convenience in operation. There are, 
for instance, rapid movements for both the vertical 
and horizontal tool heads, which can be put in action, 
regardless of whether the work table is running or 
not. The handle, shown plainly in the front of the 
main base in our illustration, gives in succession the 





‘ 
“Tre Enciweca”’ 


FIG. 38 


with a safety release gear, which, in the event of an 
abnormal resistance occurring in the furnace, auto- 
matically disconnects the front driving sprocket 
shaft, and allows the grate to come to a standstill, 
thus preventing a breakdown. The length of the 
grate is divided into transverse cells or compartments, 
into which the air is admitted and controlled in its 
admission, as desired. By this arrangement, the air 
supply for combustion is directed under pressure to 
any portion of the grate as required ; the supply for 
each compartment being independently controllable. 
Whatever type of fuel is being burnt its perfect com- 
bustion can be assured by directing a positive air 
supply in variable quantities where most needed. The 


Swain Sc. 


CHAIN GRATE, CELLULAR TYPE, MECHANICAL STOKER—BENNIS 


to it at one period gave different results in combustion 
from that supplied at another. In ordinary industrial 
works, the mechanical stoker is installed to meet 
certain conditions, and in most cases the coal is of 
known calorific value, and may remain at a compara- 
tively uniform standard over long periods of time. 
Such conditions, however, are not consistently met 
with, and this circumstance has led to the develop- 
ment of a mechanical stoker, specially designed to 
cope with a wide variety of conditions. The difficulty 
in dealing with these conditions on mechanical stokers 
arose from the fact that the stoker originally had only 
one speed of working. As is well known, the speed of 
movement of the grate relative to the time in feeding 





following conditions :—(1) Table and rapid motions 
at rest; (2) table running only; (3) rapid motions 
running with table stopped; (4) all running. The 
rapid motions are automatically disengaged when 
the normal cutting feeds are engaged, and the feeds, 
which are obtained through gears always in mesh, 
are independent for each head. There are, in the case 
of the machine exhibited, eight rates of feed for the 
vertical head, ranging from 0-009in. to 0-373in. 
per revolution of the table, and sixteen changes from 
0-004in. to 0-393in. for the horizontal tool. On the 
slide screws there is a rather ingenious elaboration 
in connection with the hand wheels, which can be seen 
prominently on the right of the column in our engrav- 
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ing. These wheels are loose, to a certain extent, on 
their spindles, but have dog clutches with a large 
amount of back-lash. The wheels are fairly heavy, 
and by jerking them through this back-lash can be 
used to “ hammer’ the feed screws through very 
small portions of a revolution to make fine adjust- 


ments. We found that this contrivance enabled one 


to make an adjustment of a quarter of a thousandth | 


of an inch with assurance. 

The speed control for the table is effected by 
means of a gear-box which gives rates from 1-8 to 
54 r.p.m. in twelve gradations. The drive is trans- 
mitted to the table through a spur wheel and pinion, 
which, the makers claim, is superior to any other form 
of drive. A rather interesting feature about the 
machine is the turret on the vertical head, which, by 
the way, is a steel forging. The turret is registered 
by means of a stop with sloping sides up which it 
must ride, against the resistance of a spring, to arrive 
at the next position. It is, of course, clamped securely 
during working. The slope of the stops is so propor- 
tioned that the turret cannot get out of hand even 


| thirteen witnesses were heard. All but the last three were 
| locomotive men, and none of them gave evidence that 
raised any suspicion as to the suitability of the “ River” 
class of engine for working express services on well- 
| maintained permanent way. The most interesting wit 
ness was Mr. Maunsell himself. He related how when he 
went to the South-Eastern and Chatham in 1914 he found 
the company very short of engine power, and how, soon 
after he took office, he was instructed by the general 
manager to have it increased. After discussion with Mr. 
A. D. Jones, the running superintendent, and Mr. E. C. 
Cox, the superintendent of the line, he decided that two 
types were required—(1) a tender engine to deal with 
heavy long-distance trains, and (2) a tank engine to handle 
heavy trains on shorter runs. An engine of the former 
class had already been put in hand by his predecessor, 
so he got the drawings completed, and as the engines were 
| wanted at once, they, were bought from a private firm. 
The first tank engine was 790, which was debarred, owing to 
its weight, from running on the Chatham line, the Maidstone 
line and some other parts. No speed limit was laid down 
for the lines on which it was accepted. That was in 1917, 
and the late Mr. Tempest was the chief engineer. No. 790 
being a test engine, Mr. Maunsell made frequent inquiries 
as to how it was behaving, but had no complaint of undue 

















FIG. 39--VERTICAL TURRET LATHE—MARTIN 


when the tools put it badly out of balance, yet it can 
be pushed either backwards or forwards so as to avoid 
the necessity for going a whole revolution to change 
from one tool to that immediately preceding. 

The machine exhibited at Olympia is the second of 
three sizes made and is capable of accommodating 
work up to 43}in. in diameter with both tools at work, 
while it is capable of taking a cut 40 square milli- 
metres in section in cast iron at a linear speed of 
50tt. per minute. The power required is 12 H.P. 


(To be continued) 








The Sevenoaks Railway Accident. 


On Monday last, at the Cannon-street Hotel, Colonel 
Sir John Pringle, the Chief Inspecting Officer of Railways, 
resumed and concluded his inquiry into the cause of the 
fatal railway derailment at Sevenoaks on August 24th. 
The inquiry was opened, it may be remembered, on 
August 29th, and was adjourned in order to allow Mr. 
Maunsell, Chief Mechanical Engineer of the Southern 
Railway, to make certain experiments. The object of 
those experiments was to ascertain, if possible, whether 
the leading coupled wheels of the “ River” class engine 
would come off the rails whilst the driving and trailing 
coupled wheels remained on. May we here say that it 


seems to us @ pity that when the inquiry was adjourned 
the nature of the tests was not indicated. Many people 
no doubt thought that the experiments had something 
to do with the stability of the engine, and needlessly 
concerned themselves over the matter. : 

The inquiry on Monday lasted over seven hours, and 


movement. He often rode on the footplate himself. 
Helical bearing springs were fitted on the Bissel and the 
bogie, aad laminated springs on the leading and trailing 
coupled wheels. The side steady springs on the Bissel 
and bogie were helical. The engine weighed 82 tons 15 ewt., 
the coupled wheels were 6ft. lin. diameter, and the Bissel 
and bogie wheels 3ft. lin. 

Between 1917 and 1920 some slight alterations were 
made which increased the weight to about 84 tons. Nine 
more engines were ordered to that design in 1920, but it 
was not until May and June, 1925, that the work could be 
completed, owing to the imperative necessity of making- 
good arrears in repairs and renewals of locomotive power 
brought about by the war. The nine engines were 
Nos. 791 to 799, and they were sent on to the central or 
Brighton section, owing to engine shortage on that line. 
Mr. Maunsell reminded Sir John Pringle that the 4-6-4 
Baltic tanks on the Brighton weighed 98 tons, and had 
worked the Brighton section since 1915 without com- 
plaint. The ten engines of the * River”’ class, when on the 
Brighton section, worked the. sixty minutes’ service 
between London and Brighton, and the fast Eastbourne 
trains. In 1927 these ten engines were transferred to the 
eastern section. Whilst the “* River”’ class was on the 
Brighton service, no complaints of any kind whatever were 
received with regard to rolling or bad riding, nor did any 
mishap occur. No complaint had been made of 890—one 
of the * River’ class, but with three cylinders. Nos. 800- 
809 were built in the Brighton shops, and embodied all 
recent alterations and improvements. When working the 
eastern section reports of rough riding were received with 
respect to engines 801, 803 and 807, and in all cases these 
engines were sent into the shops for special examination 
and such repairs as might be required. They were then 
re-weighed and returned to service. No. 790 had run its 
full mileage and was now in the shops undergoing general 
repairs. 

In March last No. 890, when working a passenger train, 
had one pair of wheels off the road when near Wrotham, 





but apparently the wheels regained the road after running 
approximately three-quarters of a mile, A joint inquiry 
was held, and the conclusion arrived at was that the road 
was defective owing to the wet weather. Mr. Maunsell there- 
fore arranged with Mr. Jones, the running superintendent, 
that it would be better if those engines were kept off the 
Swanley—Maidstone-Ashford branch. Their use was 
resumed in July, with the approval of the chief engineer, 
provided that the speed did not exceed 60 miles per hour. 
The same engine was in the derailment of August 20th 
between Bearsted and Hollingbourne, on the Maidstone 

Ashford section. The Bissel wheels were on the rails, but 
the rest of the engine wheels, and practically all the train, 
were off the line. As a consequence of that mishap, he 
arranged with the other officers concerned that the 
* River,’ “ King Arthur,’ and Lord Nelson” classes 
should be kept off that section of the line until his action 
had been considered by the general manager. After the 
derailment at Wrotham and in consequence of reports of 
bad riding made in respect of engines 801, 803 and 807, 
working on the eastern section, it was decided to try 
the effect of stronger laminated springs on the leading 
and trailing coupled wheels. Mr. Maunsell thought that 
spring reaction would be less pronounced when the engine 
met weak or irregular places in the road, although he was 
aware that the effect of such a change would be that the 
comfort in riding would be decreased, and the action of 
the engine on the road more severe. 

Coming to the present experiments mentioned above, 
Mr. Maunsell said that he took No. 802 and forced the 
Bissel wheels off the road, although it was manifest that 
those wheels could not make the marks found after the 
derailment at Sevenoaks. He then tried to get the leading 
coupled wheels off the track, and although great pressure 
was used the greatest movement was only 2fin. Of course, 
the engine was dead, and different results might have 
been achieved had it been in steam and running at high 
speed. 

On the subject of the centre of gravity, mention was 
made of a derailment in 1914 at Hassocks on the former 
Brighton Railway, where, when travelling at 65 miles per 
hour on a perfectly straight road, a Baltic tank engine had 
its leading coupled wheels off the road. In the following 
November a pair of wheels was derailed at Fishbourne, 
but, as at Wrotham, they got on the rails again. In that 
case it was stated that the axle-box seized in its guide, 
instead of sliding freely in it, owing to the wedge 
in the hornblock having shifted. That could not have 
happened at Sevenoaks, as the wedge bolts were fitted with 
a special clip. The late Mr. Bowen Cooke and Mr. W. W. 
Grierson inquired into the mishaps at the request of the 
Brighton Company. Mr. Cooke rode on the footplate 
between Brighton and London, and reported some oscilla- 
tion. He then rode on it from Euston to Rugby and found 
it perfectly satisfactory. In the meanwhile, however, an 
alteration had been made in the springs under the leading 
and coupled wheels, these being changed from the helical 
to the laminated type, and so the tests were not com- 
parable. After the second derailment, at Fishbourne, the 
centre of gravity of these engines was reduced from 
5ft. lO}in. to Sft. Shin. The centre of gravity of the 
* River "’ class is 5ft. 5jin., and the longitudinal centre of 
gravity is lft. 9jin. behind the centre of the driving 
axle. 

Mr. Maunsell said that rolling or oscillation was set 
up by inequalities in the track, but it was not greater in a 
tank than in a tender engine having the same weight and 
height of centre of gravity, provided that the condition of 
the engine and the state of the track was equal in the two 
Cases. 

The condition of the track was dealt with on the first day 
of the inquiry, but three further witnesses were heard 
on Monday last. In asking them questions, Sir John, 
producing a plan, showed that, instead of the super- 
elevation being 3jin., at fourteen consecutive joints, 
beginning at the scene of the original derailment, it was 
2iin., 3in., 2{fin., 2Zin., 2}in., 2}in., 2}in., 3}in., 3}in., 
3in., 2}in., 2}in., 2jin., 3in. 

The last witness was Mr. George Ellison, the chief engi- 
neer, who said that he had tried hard to account for the 
accident, but could not do so. The differences in euper- 
elevation were not sufficient to create any danger. He 
did not think that insufficient super-elevation, unless 
recurring at regular intervals and over long distances, 
would set up an oscillation that would do more than cause 
serious discomfort, 








THE Spanish Government will shortly invite tenders for 
important improvements to the harbour of Alicante. 
The principal work will be in connection with the widening 
of parts of the water front and the erection of wharves, 
the whole being supplementary to the work begun last 
year. The harbour is at present protected by two large 
moles and is provided with an outer basin. When these 
works were taken in hand, it was thought that the area 
provided would be sufficient to meet the needs for a long 
period, but, the shipping trade of the harbour having 
increased, the accommodation is found to be insufficient. 
While the harbour is sheltered from the north and west 
winds by a high ridge of mountains, of which the highest is 
El Monzo, it is exposed to the strong south and south-west 
winds. At present large ships can moor in 4 to 6 fathoms 
of water north and south, at a quarter of a mile to one mile 
from the shore. The holding ground is considered to be 
first-rate. For these important works the sum of 10 million 
pesetas has been allotted. An additional grant of 104 
million pesetas appears in the 1927 budget for harbour 
works at Cartagena, in the province of Murcia, the best 
port on the east and south coasts of Spain. The quay, 
bounded on the north by the Muralla-del-Mar—or town 
wall—is to be extended and the approach from the Plaza 
de Santa Catalina improved. A third grant, amounting 
to 200,000 pesetas, has been allotted for improvements at 
the Mediterranean sea port of Denia, in the province of 
Alicante. Denia is the terminus of a railway from Car- 
eagente. Although the harbour is well lighted and shel- 
tered by a breakwater, it does not contain sufficient area 
of deep water. It is proposed to shift the heavy deposits 
of sand which have accumulated on three sides of the bay, 
thus enabling the port to receive coasting vessels of 





increased size. 
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Railway Matters. 


Tue Southern Railway has begun to give the distant 
signals on the central or Brighton section the standard 
colour of yellow for the arms and for the “ on” 
in the signal spectacles. 


Tue Stephenson Locomotive Society, which recently 


Notes and Memoranda. 


| 


| 


Tue Province of Ontario has a telephone connection 
for every six persons of its population—men, women and 


indication children. 


| Iw the report, just issued, of the Gas Effluents Research 
| Committee there is some account of a number of experi- 


bought, for the South Kensington Museum, Stroudley’s | ments of preliminary character which have been carried 


famous Gladstone and restored it to its original condition, 

announces that it still requires £20 to defray the expense. 
THE Ministry of Transport inquiry, conducted by Colonel 

Sir John Pringle, into the circumstances that led to the 


out, and a short summary of the results is given. The 

| disposal of effluents which result from the production of 
| ammonia compounds is one of the most difficult parts of 
| the whole problem. 


fatal derailment of the Deal express at Sevenoaks on the | FepERAL Government statistics on the platinum output 


24th ultimo, was resumed and concluded on Monday last. 
The inspecting officer's report will be issued in due course. 


Tue docks of the London, Midland and Scottish Company 
at Garston are to have their equipment modernised anc 
the sidings and running lines improved. The latter feature 
is expected to duuble the accommodation and provide 
quicker movement of trains. The estimated cost is 
£250,000. 

Tue sight of char-A-bane proprietors at Wimbledon 
offering to take passengers to Brighton and back for 2s. 
each is reminiscent of absurdly low fares charged by com- 
peting railway companies in the old days. It is not, how- 
ever, only on the roads that such fares are now to be found 
but on the railways in Belfast. There, to meet road com- 
petition, passengers are taken the 100 miles to Warrenpoint 
and back for 2s., and the 60 miles to Newcastle, Co. Down, 
for Is. 6d. 


THe Municipal Tramways and Transport Association 


has been meeting in Cardiff, and an important item of 
business decided upon was the principle of co-ordination 
in passenger road transport services. It was further 
determined to seek the co-operation of the railway com- 
panies in view of the possibility of the latter obtaining 
powers to run road services. It will be within the know 
ledge of some of our readers that the Glasgow Corporation 
recently sought the aid of the local railway companies to 
fight road motor transport services that were competing 
with the Corporation's omnibuses and trams. 

THE centenary is being held this week of the opening 
of Telford’s suspension bridge at Conway—actually it 
was opened in 1826, the same year as the suspension bridge 
over the Menai Straits. 
bridge at Conway. It is the tubular bridge, of two wrought 
iron tubes, each 412ft. long, that carries the railway which 
was built by Robert Stephenson and opened on May Ist, 
1848. It cost £150,000. The Britannia tubular bridge, 
nearer to Holyhead, designed by the same engineer, is 
I511ft. long, and, unlike the Conway Bridge, is supported 
by three towers. It was opened on October 21st, 1850, 
and cost £600,000, 

Durine the year 1925 the four grouped companies 
served 7,600,000 meals in their trains, which required 
065 tons of meat, 848 tons of bread, and 779 tons of fish. 
They advertised in over 1000 newspapers, occupied 246,000 
SPaces for the display of their posters, and issued 8,000,000 
holiday and travel booklets and many millions excursion 
pamphlets. The companies purchased 16,000,000 tons 
of coal, 296,500 tons of ironwork, 17,000,000 cubic feet of 
timber, 1,800,000 cubic yards of ballast, 210,000 tons of 
rails, 4,000,000 sleepers, 21,000,000 bricks, 9280 tons of 
paint and varnish, 3,800,000 yards of cloth for uniforms, 
and 62,000 tons of oil for burning and lubricating. 


THE reorganisation of the district engineer's areas, head- 
quarters, &c., on the Southern Railway is now being 
followed by a similar re-arrangement in the signal and 
telegraph work. On the formation of the grouped company 
the work was centred on Wimbledon, which was the head- 
quarters for the London and South-Western, and the office 
of Mr. Thorrowgood, the signal and telegraph superin- 
tendent. Now, coincident with but not directly as a 
consequence of Mr. Thorrowgood’s retirement, new shops 
and offices, to serve the whole of the system, are being 
erected at Angerstein Works. They will be in charge of 
Colonel G. L. Hall, the new assistant engineer (signals 
and telegraphs), whose office, however, is at Waterloo. 


Tue Ministry of Transport railway statistics for June 
last have just been issued as a Stationery Office publica- 
tion, price 3s. 6d. The comparison with June, 1925, shows 
that the passenger journeys decreased by 5-2 per cent., 
but the fall is not as serious as indicated, because the period 
used for comparison included Whit-Week and profited by 
the second year of the British Empire Exhibition traffic. 
Despite the better traffic of June, 1925, the receipts from 
passengera fell by only 2-5 per cent. The freight traffic 
in June, 1927, was much better than in the corresponding 
period of 1925. The tonnage increased by 9-7 per cent. 
and the ton-miles by 8-7 per cent. The freight train 
receipts rose by 9-8 per cent. which, making every allow- 
ance for the advance in some rates last February, is very 
good. Moreover, the freight train mileage increased by 
only 4-9 per cent., and the average train load rose from 


124 to 129} tons, and the net tons miles per engine hour | 


from 438 to 448. The last two items are good operating 


features. 

Ir is forty years ago to-day, the 16th, since the Hex- 
thorpe collision on the Manchester, Sheffield and Lincoln- 
shire Railway. It was the week of Doncaster Races, and 
in order to deal with the increased number of trains the 
railway company suspended the block system—which 
at that time was not compulsory on passenger lines 
and instead stationed flagmen. A Midland excursion 
train stood at Cherry Tree platform, having the tickets 
collected, and was duly protected by a flagman’s hand 
signals, but the driver of a Manchester, Sheffield and Lin- 
colnshire express ignored the warning, and allowed his 
train to come into collision with the other. No less than 
twenty-five passengers were killed, and it was the worst 
accident, as regards fatalities, between the failure of the 
Tay Bridge on December 28th, 1879, and the Armagh 
disaster of June 12th, 1889. A treason we have for men- 
tioning this particular incident is that it was the only 
accident in which passengers lost their lives between June 


But there is another no less famous | 


of Canada indicate that in 1926 production in British 
| Columbia totalled 50 fine ounces, as compared with 6 oz. 
in the previous year. Besides platinum, small quantities 
of the other precious metals of the platinum group, such 
as iridium, osmium, ruthenium, and rhodium, have been 
found in concentrates shipped from British Columbia to 
England for refining. 


| Fire which broke out in the formwork of the new Mount 
Washington Roadway Bridge over the Castle Shannon 
inclined railway in Pittsburg on Saturday afternoon, 
August 27th, resulted in the complete destruction of the 
greater part of the formwork and falsework for the two 
concrete arch ribs and the loss of most of the reinforced 
concrete already in place. The arch, according to the 
Engineering News-Record, had a span of 208ft. and a 
| height of 90ft. The arch fell about twenty minutes after 
the start of the fire. 


Tue Victorian State Electricity Commissioners have 
issued regulations prohibiting the installation in residences 
and flats of any electrical water-heater of a greater capacity 
than 3 kilowatts. The Commissioners contend that it is 
in the interests of neither the public nor the supply authori- 
ties that the instantaneous types of water-heaters of large 
capacities should be connected to the mains. Installations 
of the type which the regulation is designed to prohibit 
cause serious interference with the supply pressure in the 
neighbouring area where the heater is installed. This 
can be corrected only by the provision of additional cables 
and other essential supply apparatus, but such a provision 
would involve heavy capital outlay on the part of all 
supply authorities. 


Output of petroleum products from Canadian plants 
in 1926 amounted in value to 67,956,301 dollars, an increase 
| of 17 million dollars over the previous year, according 
to an official statement just issued. Of the 17 refineries 
in operation 5 were in Alberta, 4 in Ontario, 3 in British 
| Columbia, 2 in Quebec, and 1 in each of Saskatchewan, 
Manitoba and Nova Scotia ; and of the six plants produc- 
ing lubricating oils, greases, &c., 3 were in Ontario and 
3 in Quebec. The production of petrol during the year 
totalled 221,146,704 gallons, of which 63,839,231 gallons 
were obtained by the cracking processes. The final output 
of fuel and gas oils totalled 228,474,212 gallons, and of 
this total 38,473,341 gallons were used for fuel purposes 
in the retorting plants and 190,000,871 gallons were made 
for sale. 

Tue Commercial Secretary at Berlin, Mr. J. W. F. 
Thelwall, has forwarded to the Department of Overseas 
Trade the following brief summary of some of the published 
results of the industrial census for 1925 in regard to electric 
power stations in Germany. The industrial census for 
1925 comprised 7492 generating plants. Of these, 5751 
were small stations with a capacity of up to 500 kilowatt- 
hours, 1124 plants had a capacity of from 500 to 5000 
kilowatt-hours, and can therefore be called medium-sized, 
and only 617 plants existed producing more than 5000 
kilowatt-hours, of which 434 plants had a capacity of more 
than 10,000 kilowatt-hours. The small plants supplied 
4-7 per cent., the medium-sized plants 12-7 per cent; and 
the large plants 82-6 per cent. of the total electric current. 
It will thus be seen that, although the small and medium- 
sized stations are larger in number, the highest percentage 
of electric current is produced by the few large plants. 


In an article in the South African Mining and Engineer- 
ing Journal it is stated that, although the presence and 
payability of the hanging leaders has long been known at 
the Modder Deep, it is only in the last six months that 
it has been possible to begin development upon them. 
The fact that they lie at no great distance above the Main 
Reef Leader obviously makes it essential that the under- 
lying worked-out stopes of the latter have to be sandfilled 
before work can be begun on the upper leaders. For this 
reason the borehole to expedite sand filling at the Modder 
Deep was hastened, and the work of filling the disused 
stopes has now begun. At the Van Ryn Deep a borehole 
to facilitate sandfilling is also well under weigh, and though 
the New Modder, as an outcrop mine, has greater facilities 
for sandfilling, boreholes to hasten the work are also being 
put down there. At the New Kleinfontein and Van Ryn 
Estates sandfilling has been extensively adopted in order to 
render it possible to remove the upper leaders with safety. 


At the recent meeting of the Institution of Water 
Engineers in Glasgow, Professor J. W. Gregory disputed 
the common view that all underground water is derived 
from percolating rain. He affirms that the plutonic water 
set free in the cooling of the earth’s crust was sufficient 
to fill the oceans to their present level irrespective of 
meteoric water, and he sums up the position by saying that 
subterranean water comes from three sources—rainfall, 
which soaks underground year by year, connate water, 
which is stored up in the beds at the time of their deposi- 
tion, and plutonic water, which rises from the interior of 
the earth, and appears at the surface for the first time. 
This threefold origin complicates the distribution of 
subterranean water. Meteoric water, including both 
contemporary rainfall and connate water, is expected 
in permeable sedimentary rocks at depths not too great 
| for the heat to debar the descent of water, or in which it 
is securely imprisoned; and though joints, which may 
occur in rocks of any kind, may be used for storage, 

useful supplies of meteoric water are as a rule confined 
to sedimentary rocks or to vesicular igneous rocks. 
| Plutonic water, on the other hand, may have a more varied 


30th, 1886, and July 14th, 1888—a period of over two | distribution, for during its ascent it may force its way 
years. That shows that even forty years ago there was into any overlying rock which contains spaces available 


a remarkable freedom from accident on British railways. 





| Miscellanea. 


It is proposed to hold a British Empire Exhibition in 
Sydney, in 1931. 

Tue coal production of Nova Scotia increased by 30 per 
cent. during the past twelve months. 


Hores are entertained in Launceston, Tasmania, that 
it may be possible to establish a local industry for the 
manufacture of stainless steel. 


THERE has recently been completed in a Pennsylvania 
mine an electric belt conveyor which carries coal 44 miles 
directly to barges on the Monongahela River at the rate 
of 1500 tons an hour. 


Tue High Pit Colliery of the Choppington Coal Com 
pany, Ltd., Northumberland, has been re-opened, after 
having been closed for over two years. Numerous improve- 
ments have been carried out in the meantime. 


Tue death is announced of Mr. James Taylor, chairman 
of electric supply and equipment companies. Mr. Taylor, 
who had been ill for some time, was a brother of the late 
Mr. Crosland Taylor, and with him founded the Helsby 
Cable Works. 


At the September meeting of the Paul (Cornwall) Urban 
District Council, a letter was read from Messrs. Lewis 
and Lewis, engineers, London, reporting that the results 
of the preliminary tests in connection with the Mousehole 
water scheme had been disappointing, and that it would 
be necessary to make further exploration and pumping 
tests. 


Tue Canadian Government is losing no time in acting 
upon the recommendations of Mr. Frederick Palmer that 
the terminus of the Hudson’s Bay Railway should be 
transferred from Port Nelson to Fort Churchill. A force 
of two hundred men is already busy at Nelson transferring 
the floating equipment. A large dipper dredge and a 
500-ton dump scow left Halifax a few days ago for Churchill, 
and further dredging equipment will shortly be available. 


In the monthly report of the National Federation of 
Iron and Steel Manufacturers, it is stated that the number 
of furnaces in blast at the end of August was 165, a net 
decrease of nine since the beginning of the month. Pro- 
duction of pig iron in August amounted to 596,100 tons, 
compared with 645,800 tons in July and 651,300 tons in 
June. The production included 195,500 tons of hematite, 
188,000 tons of basic, 159,700 tons of foundry and 26,000 
tons of forge pig iron. The production of steel ingots and 
castings amounted to 644,500 tons in August, compared 
with 687,100 tons in July and 747,300 tons in June. 


A LETTER was read at a meeting of the Helston (Corn- 
wall) Rural District Council on Saturday, September 10th, 
from the Ministry of Health advising the Council to substi- 
tute in its Coverack water supply scheme 3in. cast iron 
pipes for all distribution mains in place of the steel pipes 
specified. It was stated that the engineer’s specifications 
was for steel pipes, and that an extra cost of £330 would 
be entailed if cast iron pipes were used, but the clerk pointed 
out that the inspector had informed them that the Ministry 
would not grant a loan for more than fifteen years in the 
event of steel pipes being used, whereas the term would 
be extended to thirty years if cast iron pipes were employed. 

A MOTOR 80 small its rotor could be wrapped in a postage 
stamp is used by the Westinghouse Electric and Manufac- 
turing Company for timing the OB watt-hour meter 
demand register. It is the smallest synchronous motor 
ever manufactured for practical use. Four million of 
these complete motors, together with their reduction gears, 
would be required to balance a large 8000 H.P. motor 
recently built in the Westinghouse shops. The diameters 
of their shafts are in the ratio of 512 to 1. The rotors 
are still smaller in proportion as 37 million are required to 
equal the weight of the large one. While two men, one 
on the others shoulders, could stand upright in the circular 
opening for the rotor in the 8000 H.P. motor, the rotor 
of this motor could be worn, set in a ring, on a man’s little 
finger. 

Tue Commercial Secretary at Brussels informs the 
Department of Overseas Trade that according to local 
Press reports a co-operative society to be known as “ The 
Belgian Manufacturers’ Corporation,’’ has been formed for 
the creation of offices in British India for the sale in British 
India, Burma and Ceylon of the goods manufactured by 
the associates and for all commercial operations intended 
to develop the export of Belgian products to India. A 
centralising office is to be opened in Brussels in order to 
carry out business, concentrate certain expenses, and 
permit of the rational solution of grouped shipments ; 
to facilitate exports to India, and to create a service of 
commercial and industrial information concerning the 
Indian market. The capital is unlimited, but has been fixed 
at a minimum of 675,000f. 


A MESSAGE from Lima states that it has been decided 
to proceed with the long-delayed dock-building programme 
which includes important extensions to the docks at 
Callao, the leading port of Peru. Although the port at 
present enjoys certain facilities, an extension has become 
imperative, the shipping traffic having developed con- 
siderably during the past few years. The harbour is 
sheltered on the south and west by the projecting piece 
of land known as La Punta, and by the islands of San 
Lorenzo, about 4 kiloms. from the mainland, and Fronton 
about 800 m. to the south-east of San Lorenzo. It is 
proposed to enlarge the two entrances to the bay and to 
deepen the main channel opening to the north and the 
secondary channel, E] Boqueron, which gives access from 
the south. The improvements projected would make for 
greater economy in loading and unloading cargo, which, 
at present, is done in the open bay by means of lighters. 
In addition, berths would also be provided for vessels, 
allowing simultaneous handling from both sides. The 
main port works are administered by a French company 
(Empress del Muelle y Darsena) under a concession which 
expires in July, 1937. At the end of that period it is 
proposed to grant a new monopoly for the operation of the 
port for a period of twenty years, in return for the imme- 
diate enlargement of the docks. It is understood that the 
contract forthe new works will go to an American com- 
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The Admiralty and the 


1927. 


Eagineers. 


NEARLY two years have passed since the Board 
of Admiralty then in office, with Earl Beatty as its 
professional head, saw fit to “ regularise *’—to 
quote the official euphemism—the position of the 
naval engineer officer. The effects of the Fleet 
Order promulgated on November 20th, 1925, were 
manifold. It deprived the engineers of military 
rank, and therefore of the many substantial privi- 
leges that rank confers ; it thrust the engineering 
branch back to the subordinate and invidious 
position it had occupied before the Fisher-Selborne 
scheme, a position that Lord Fisher and other 
admirals of the highest distinction had declared to 
be prejudicial to the interests of the service at 
large ; and it struck a deadly blow at that spirit 
of unity and concord among the officers of the 
various branches which had long been the Navy’s 
most precious asset. All these evil consequences 
have flowed from an action for which there was not 
the slightest necessity. The motives of the Board 
in taking this singular step remain to this day a 
mystery. Although challenged repeatedly in 
Parliament and through other avenues, the 
Admiralty has never yet explained why it suddenly 
decided to tamper with the internal mechanism of 
the Navy which had been running so smoothly for 
years. Mr. Bridgeman, the First Lord, has all 
along maintained a bland but unyielding front. 
No one supposes for a moment that he, a layman, 
personally inspired the Order. Indeed, his want 
of knowledge of the real issues at stake is clearly 
evidenced by the naive surprise he has displayed 
on being taken to task. The Joint Committee of 
Technical Institutions, which approached the 
Admiralty in March, 1926, on the subject of the 
Order, were genuinely amazed at Mr. Bridgeman’s 


reply that ‘no real grounds for grievance have 
arisen.’ Well might the Committee express its 


extreme dissatisfaction with such an attitude. 
The First Lord went even further by stating in 
Parliament that the grievances of the naval engi- 
neers were “i i *” “The engineer officer,” 


imaginary. 
he added, “ has not lost any prestige,” and “ there 





is no idea of degradation or lower status for the 
engineer officer as compared with the executive 
officer.” These statements were made after Mr. 
Bridgeman had, presumably, examined the mass 
of evidence to the contrary which had been sub- 
mitted to him by the highest engineering authorities 
in the land. Not the least extraordinary feature 
of the whole affair has been the obstinate silence 
of the Admiralty. No serious reply has been 
attempted to criticisms of the Fleet Order, however 
weighty and pointed. Yet on other occasions the 
Admiralty has not been backward in defending its 
policies. The only conclusion to be drawn from 
its present dumbness is that the case is recognised 
as indefensible. Yet if, as there is every reason 
to assume, the naval authorities now realise that 
a grave blunder was committed, surely their duty 
is plain. Nothing in the nature of a public recanta- 
tion is expected or desired. All requirements would 
be met by a simple announcement that the Fleet 
Order in question had been annulled. The neces- 
sary consequences would follow as a matter of 
course. They would not be such as to cause any 
serious disorganisation. The purple stripe would 
disappear from the sleeve of the engineer officer, 
and in subsequent issues of the Navy List engineers 
and executives would again be listed together in 
order of seniority, instead of being separated as 
at present. 

The case for the naval engineers has been freely 
ventilated in our columns, and we have not seldom 
drawn attention to the damaging effects of the 
1925 Fleet Order on the efficiency of the service. 
Some further and very striking testimony under 
this head was given by Engineer-Captain Wm. 
Onyon, R.N., in his presidential address to the 
Institute of Marine Engineers on Tuesday last. 
Of Captain Onyon’s qualifications as a witness we 
need scarcely speak. His long career as a naval 
engineer—he joined the Marlborough establish- 
ment at Portsmouth Dockyard nearly fifty years 
ago—his course of sea service extending from 1885 
to 1912, and his administrative work in Admiralty 
appointments at home and abroad have given him 
an experience of the naval engineering profession 
such as few officers possess. No one is better able 
to judge how the old system compares with the 
new. In Captain Onyon’s opinion the Fisher- 
Selborne scheme has provided the Navy with 
excellent officers, both engineer and executive. 
He does not hesitate to declare, however, that the 
‘drastic alterations”’ which the Board of 
Admiralty has made in this scheme have had 
‘disastrous results’ so far as the attracting of 
officers into the engineering branch is concerned, 
It is probably true that Lord Fisher himself never 
expected that his scheme would produce all the 
engineer officers that the Navy required. The 
prospect of attaining command of ships and 
squadrons, to say nothing of the glamour which 
surrounds the deck officer, must necessarily work on 
the imagination of the cadets, and induce most of 
them to embrace that side of their profession. 
But we agree with Captain Onyon when he 
observes that even Lord Fisher would have been 
surprised had he foreseen that for three years in 
succession the number of young officers leaving 
Dartmouth to enter Keyham would average less 
than seven, instead of the forty-eight to fifty who 
are required each year to fill the vacancies in the 
engineering branch. Captain Onyon does not 
expressly attribute this limited number of (E) 
candidates to the effects of the notorious Fleet 
Order. It is, indeed, common knowledge that for 
years previously the percentage of transfers from 
Dartmouth to Keyham had been small. But if 
comparative figures were available we think they 
would show that the falling off has been more 
marked since the Order was promulgated. Nor 
is this at all surprising. The loss of military rank 
which the engineers suffered in November, 1925, 
was in itself quite sufficient to deter many young 
officers from taking up (E) duties. Many parents 
have written letters to the Press complaining that 
their sons, cadets at Dartmouth, were persuaded 
to volunteer for the engineering branch on the 
official assurance that the former invidious dis- 
tinctions between engineering and other naval 
officers had disappeared, that as engineers they 
would receive military rank, enjoy seniority on the 
same basis as other specialist officers, and wear 
exactly the same uniform. Now these young 
officers find that the conditions under which they 
joined the (E) branch have been entirely changed 
to their disadvantage, that the privileges they were 
taught to expect have vanished, and that, in a 
word, the official pledge has been broken. Is it 
to be doubted that this experience has tended to 
reduce still further the number of cadets who decide 











312 


THE ENGINEER 





Szpr. 16, 1927 








to specialise as engineers ? The public schools, it is 
true, are sending promising youths to Keyham, but 
this does not alter the fact that the common entry 
scheme, with all its manifest advantages, is prac- 
tically dead. The Fleet Order of 1925 drove the 
last nail into its coffin. Another result of the 
change, equally serious—perhaps even more so— 
but less obvious to the general public, is empha- 
sised by Captain Onyon. The number of cadets 
now «ntered at Dartmouth is based on the assump- 
tion that about fifteen will take up (E) duty each 
term, that is, about forty-five a year. Instead of 
this, however, (E) candidates are coming forward 
at the rate of only two or three a term. It is there- 
fore *‘ quite obvious that the remaining thirteen, 
or about forty per year, who go into the executive 
or military branch of the service eventually have 
to leave the Navy without getting beyond the rank 
of Lieut. or Lieut.-Commander. They are ‘ axed,’ 
and thus help to swell the numbers of the unskilled 
unemployed.” Thus each year the country is put 
to the expense of training forty naval officers 
from whom it receives only a very brief period of 
service. Such a system is fundamentally unsound 
from every point of view. In these circumstances 
no effort should have been spared to render the 
engineering branch more attractive. Yet the 
Admiralty chose to pursue just the opposite policy. 
Not content with depriving engineer officers of 
military standing, it has proposed measures which 
seem to have no purpose other than the humiliation 
of the (E) branch. We fear that Captain Onyon 
has only too much reason for his blunt charge that 
there are reactionary influences at work, seeking 
to restore the bad old days when the engineer 
officer was “kept in his place.” Certainly an 
effort is being made to confine him exclusively 
to the engine-room. Electrical work is now largely 
in the hands of deck officers, though the special 
electrical course which (E) officers undergo at 
Keyham renders them perfectly qualified to per- 
form this work, which undoubtedly lies within their 
province. It has even been proposed to create a 
new rank of electrical engineer officer, who would 
be under the orders, not of the senior (E) officer, 
but of the Torpedo Lieutenant, and the appoint- 
ment of special gun machinery officers has also 
been mooted. Thanks to Treasury opposition, these 
absurd projects have been shelved for the nonce, 
but the fact that they should ever have been con- 
sidered is significant enough. 

As time goes on the baneful effects of the 
Admiralty’s treatment of the engineering branch 
become more pronounced. That grave injury is 
being done to the Navy is undeniable. Since the 
welfare of the Navy is a matter of prime concern 
to the nation, we are confident that public opinion 
will eventually demand a reversal of the present 
policy of reaction. The great engineering societies 
have already done much to enlighten the public 
on this important question. We trust that they 
will persevere with their efforts until the wrong is 
righted. 


The Sevenoaks Derailment. 


THE inquiry into the derailment of a train near 
Sevenoaks on August 24th was concluded on Mon- 
day last before Colonel Sir John Pringle. Two 
new and important items of evidence were 
advanced, but it cannot yet be said that the cause 
of the accident has been put beyond doubt, and we 
must await Sir John Pringle’s examination of the 
whole evidence for further illumination. The 
most important witness on Monday was Mr. 
Maunsell, whose evidence we summarise on another 
page. From it it will be seen that the opinion 
mentioned by Sir John Pringle on the first day 
of the inquiry that it was the leading pair of driving 
wheels, and not the Bissel wheels, that left the 
lines first, receives strong support. Mr. Maunsell 
stated that the Bissel wheels could not have made 
the marks found on the track, but in experiments 
made on a dead engine, he could not force the 
drivers off the road. Sir John may, however, when 
his report appears, be able to show that derailment 
of one pair of the driving wheels is quite possible. 
The other item of evidence is, perhaps, of even 
greater moment. Sir John himself exhibited a 
plan showing that the super-elevation of the line 
on the curve where the derailment took place was 
very irregular. The actual figures will be found 
on page 308. We suggest that our readers should 
lay them down on a drawing board, but even an 
inspection of the figures shows that the variation 
was considerable. The influence which that state 
of the road may have had upon the accident 
depends upon other conditions which prevailed 


at the time. In his report, Sir John will, no doubt, 
discuss them in detail. 

We are less concerned at the moment with the 
immediate cause of the derailment, which cannot 
fruitfully be discussed until Sir John Pringle’s 
report is published, than with the whole question 
of the use of tank engines for express trains, which 
has been revived by the accident. Twenty-five 
to thirty years ago there was a good deal of 
prejudice against express tank engines, but chief 
mechanical engineers—or locomotive superinten- 
dents as they were happily called then—were not 
deterred by it from using a class of engine which 
had pronounced advantages. They proceeded 
with the designing and building of ever bigger and 
bigger classes and ran them on more and more 
important trains. That they were perfectly justi- 
fied in doing so is proved by the fact that, although 
the number of tank engines is at least as great as 
the number of tender engines, derailments with 
them have been no more frequent than with the 
latter. We may say positively that there is no reason 
whatever for regarding the tank engine as inherently 
unsuitable for the highest speeds. On May 24th, 
1905, the Board of Trade made a return to the 
House of Commons entitled ‘* Cases of Derailment 
of Engines of Passenger Trains During the Twenty 
Years Ending December 31st, 1904, divided into :— 
(1) Tank Engines ; and (2) Tender Engines, Showing 
in each Case the Date, Place of Accident and Rail- 
way, and the Class of Engine.’ About this time, 
Sir John Aspinall, or Mr. Aspinall as he then was, 
analysed this return, and from it prepared a 
memorandum which we believe first saw the light 
in a book called “The Railway Locomotive,” 
written by Vaughan Pendred and published by 
Constable and Co. in 1908. The following diagram 
is one of a number given in Sir John Aspinall’s 
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memorandum, and has been selected because it 
shows the position, between the years 1876 and 
1904, at a glance. The number of tank engines and 
tender engines was approximately the same at 
the time this diagram was made. It will be 
observed that whilst the total number of engines 
mounted rapidly the number of derailments de- 
creased even more rapidly, and that towards the 
end of the period, whatever may have been the 
case at the beginning, tank engines left the rails 
no more frequently than tender engines. As a 
matter of fact, in a period of twenty years, 
the derailments of the two classes were, for tender 
engines, 54; and for tank engines, 55. Sir John 
furthermore analysed the causes of derailment as 
given by the Board of Trade inspectors. The 
result is illuminating. Not a single accident was 
ascribed to “ oscillation caused by high speed ”’ 
either of tank or tender engines. 

The evidence of drivers at the Sevenoaks inquiry 
that the tank engines of the “‘ River ”’ class rolled 
cannot have escaped the attention of those who 
read the reports. But it must not be hastily 
assumed that the rolling was sufficiently severe to 
be dangerous. On that crucial point the opinion 
of Sir John Pringle must be awaited with patience. 
Rolling is by no means an uncommon experience, 
and those who have ridden on the footplates of 
locomotives in other lands are well aware that it 
may be so great as to cause much discomfort with- 
out reaching the danger point. Owing to the 
excellence of our roads, in general, and to the design 
of our engines, they roll comparatively little. 
Furthermore, as far as we have been able to ascertain, 
well designed tank engines are no more subject to 
rolling than tender engines on a normally good road. 
Arguments, one way or the other, are of little 
significance in the face of the facts, and the facts 
are overwhelmingly in support of the tank engine. 
Sir John Aspinall’s diagram, reproduced above, may 
be criticised on the ground that a relatively small 
proportion of the tank engines were engaged on 








express work. But since 1910 the tank engine for 








fast and heavy passenger trains has developed 
rapidly. In that year Mr. D. Earle Marsh designed 
two 4-6-2 engines for the Brighton Railway. They 
have worked expresses to Brighton and East- 
bourne ever since without mishap. A few years 
later Mr. Billinton built some 4~6-4’s for the same 
service, which, though they gave at first a little 
trouble, which was subsequently corrected, are now 
regularly used with perfect confidence. The first 
engines of the “ River ”’ class and their successors 
have been working express trains ever since 1917, 
and there has never been any complaint of them. 
These are simple facts which all who run may read. 
They are not put forward here as having any special 
bearing on the Sevenoaks accident, but in vindica- 
tion of a type, not a particular design, against 
which criticism has been levelled. What the 
cause of that accident was must be left to the 
wise decision of Colonel Sir John Pringle. 
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SECTION G. 
DISCUSSION ON COAL. 


Section G devoted the greater part of the morning 
of Friday, September 2nd, to a discussion of various 
aspects of the coal problem, opened by well-known 
authorities. Questions concerning our available 
coal supplies and their utilisation were dealt with by 
Dr. C. H. Lander (Director of the Fuel Research 
Station of the Department of Scientific and Industrial 
Research at Greenwich), and Professor J. W. Cobb 
(Professor of Fuel Technology, University of Leeds) 
and Professor R. V. Wheeler (Safety in Mines Re- 
search Board). 

Dr. Lander, who opened his remarks by a reference 
to the fact that during the past 300 years the fuel 
which had in particular enabled the standard of living 
of all classes to be improved almost beyond recogni- 
tion was coal, said that, in the past, Great Britain, a 
pioneer in coal production, had been in a very favour- 
able position, owing to the early working, wide 
variety and high quality of the enormous stores of 
coal in her possession. The world’s chief source of 
fuel was, he said, and must long continue to be, found 
in the vast and widely distributed accumulations of 
coal, but other fuels which had been exploited during 
recent years were tending gradually to place Great 
Britain in a less favourable position, and to put her 
at a disadvantage with competing nations—a state 
of affairs which was emphasised by the fact that 
certain of her commercial rivals had themselves large 
stores of coal which were now being worked to a 
much greater extent than during the last century. 

The output of coal in Great Britain might be taken 
roughly at 260 million tons per annum, of which 
some 80 million tons were exported, the remaining 
180 million tons being retained for home use. The 
various purposes to which the coal was applied in this 
country might be considered in two groups, accord- 
ing to whether it was subjected to some pre-ireat- 
ment before being finally burned, or burned in its 
raw state. The coking industry and the gas industry 
—the two chief industries in the former group—con- 
sumed from 35 to 40 million tons, leaving 140 million 
tons for use in the raw state. The requirements of 
industry in the direction of fuel were so varied as to 
render it impossible to lay down any single ideal 
method of utilisation, but, having regard to the large 
quantity of coal burned in the raw state, it was 
legitimate to consider whether improvements in 
utilisation could not be effected by the wider adoption 
of methods of pre-treatment. It was a mistake to 
assume that it was fundamentally uneconomical to 
use coal in the raw state, since the products obtained 
by pre-treatment were in the main themselves ulti- 
mately burned. If, however, it could be shown to be 
possible to split up the coal into such products as 
could be utilised with greater commercial efficiency 
than could the raw material, savings might be 
effected, but those savings must be sufficiently great 
to compensate for the inevitable loss of heat units 
involved in any process of pre-treatment. 

In a reference to the large quantities of liquid fuels 
—procurable only from overseas—at present needed 
for land, sea and aerial transport, and the entire 
dependence of our national defence upon a fuel which 
had to be imported, he said he hesitated to put forward 
the following figures, since the whole subject was so 
complicated that they presented only a portion of the 
picture, but if the remaining coal in Great Britain 
could be taken as 180,000 million tons, and if it were 
assumed that 10 gallons of oil per ton could be 
extracted from that coal, we had actually in the 
country 1,800,000 million gallons of oil—a supply 
far exceeding the estimated petroleum reserves of 
the United States. Looked at from the fundamental 
point of view, it was surely somewhat Gilbertian to 
import nearly 2000 million gallons of oil per year 
when such vast supplies lay dormant in the country. 








* No. Il. appeared September 9th. 
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Since, however, oil obtained from coal must at present 
be regarded as a by-product, it did not follow that 
the production even from the whole of the coal raised 
in the country would make it possible to do altogether 
without imported oil; but it was obvious that the 
present situation could be considerably eased by the 
institution of methods whereby pre-treatment of coal 
could be carried out economically in a much widened 
field. 

Commenting on the absence of data which would 
enable us to deduce what proportion of coal was 
utilised in industry for power production, as differ- 
entiated from the production of heat, he pointed out 
that when a fuel was required for power purposes it 
could only be used with a thermal efficiency which 
was comparatively low—say, an average of 20 per 
cent. in a steam turbine—the remainder of the heat 
being dissipated in condensing water, &c. On the 
other hand, when fuel was required for heating pur- 
poses its efficiency of utilisation might be very much 
higher, perhaps three times as much as the example 
cited. It would be seen, therefore, that if it were 
possible to make an accurate estimate for the country, 
or even for some particular district, of the proportions 
in which fuel was used for those two purposes, a 
much better conception might be formed of the degree 
to which it might be subjected, either to carbonisa- 
tion processes or to the production of electricity. 
There were many instances in which useful supplies 
of electricity might be generated as a by-product if 
large quantities of heat were also required as such, 
say, for carrying out chemical processes. 

It was obvious that our fuel utilisation was, to say 
the least of it, imperfect, and he emphasised the fact 
that there were means available whereby great im- 
provements could be made. As the late Sir George 
Beilby had stated, the outstanding feature of the 
situation appeared to be that, while, on the one hand, 
there already existed among experts a widespread 
knowledge of means whereby the extravagant methods 
of consuming fuel which were widely prevalent might 
be so improved as to reduce the consumption for 
industrial purposes by a very substantial amount, 
there was, on the other hand, still so much inertia on 
the part of the consumers that even the simplest and 
most obvious steps towards improvement were not 
taken. 

Coming to the work of the Fuel Research Board, 
which Board had, perforce, to attack the fuel problem 
mainly from the industrial point of view, Dr. Lander 
said it was unfortunate that our fundamental know- 
ledge of the behaviour of coal when subjected to 
various treatments was yet so incomplete as to render 
it imperative that a great deal of work should be done 
upon plant of full unit scale. The bulk of the work 
undertaken at East Greenwich was, therefore, of the 
large-scale type, such as the development..of improve- 
ments in methods of carbonising in gasworks plant ; 
experiments on boiler firing, using full-sized boilers ; 
investigations of different systems of coal cleaning, 
using full-scale units of typical coal-cleaning plant ; 
and There were, of course, well-equipped 
laboratories which were used for purposes of works 
control, and also for such fundamental inquiries as 
were essential to ensure the most fruitful results 
being obtained from the full-scale plant. Neverthe- 
less, the bulk of fundamental work, as such, had to be 
left to outside workers. The present deficiencies were 
continually being felt in the full-scale investigations. 


sO 6oOn.,. 


Instances were given of cases where difficulties had 
arisen through lack of basic information. One was a 
carbonisation process in which the coal was ground, 
heated to a temperature at which it became plastic, 
and finally briquetted at this temperature. When the 
process, after having been conducted on the labo- 
ratory scale, was applied to large-scale working, grave 
difficulties arose, and as the result of further labo- 
ratory work it was discovered that the decomposition 
point of coal started, and, indeed, became serious, 
at temperatures more than 100 deg. lower than had 
previously been believed. It was apparent that this 
information had bearings on any processes where 
preliminary heating or drying was applied. 

The recent work of Bergius and others on the 
* hydrogenation *’ of coal at high pressures and tem- 
peratures, while being of the greatest importance as 
pointing to a possible way of obtaining oil in large 
quantities from coal, was also likely to have an im- 
portant bearing on our knowledge of the constitution 
of coal. Recent work at the Fuel Research Station 
had shown the possibility of conferring, by hydro- 
genation, marked coking properties on coals otherwise 
absolutely devoid of coking power, and Dr. Lander 
exhibited a sample of coke made from non-coking coal 
without the addition of any substance other than an 
extremely small proportion of hydrogen. The import- 
ance of the field opened up for investigation in that 
direction, he said, could not be over-estimated. 
Further knowledge was also required on the selective 
effect of various reagents, temperatures, pressures or 
processes on different coal constituents ; the effect of 
the inorganic constituents of coal, which recent work 
had indicated could not be taken as merely inert 
diluents; the basis underlying some of the coal- 
cleaning processes ; and the effect of the size of coal 
charged to retorts and coke ovens upon the products 
or upon the ease of working. 

Were the investigation of all the problems touched 


ledge satisfactorily without a detailed knowledge of 
the individual coals. It was well known that different 
coal seams varied widely from each other in their 
properties ; what had been perhaps less fully realised 
was that in nearly all cases the different layers in a 
single seam, even if only a narrow one, also differed 
widely from each other. Those variations should be 
known in some detail before the method of mining, 
cleaning, grading and blending best suited to the 
coal as it occurred, and the use to which it was to be 
put, could be stated. It was the object of the Physical 
and Chemical Survey of the National Coal Resources 

which formed one of the most important activities of 
the Fuel Research Board—to provide information 
on that matter. 

In urging that future studies of the constitution of 
coal should be systematic, Dr. Lander said that in the 
past a large amount of so-called fundamental work 
had been of the nature of empiricism on the small 
scale, and had been of little, if any value, or indeed 
had sometimes been positively misleading. Such 
work should be undertaken only by those who could 
free their minds from prejudice and view the matter 
in an impartial manner, taking into consideration the 
work of others who might be looking at the subject 
from somewhat different angles. 

It was of vital importance that a proper use should 
be made of our bountiful coal resources. In the first 
place, existing knowledge must be applied to a much 
greater extent than heretofore. Research work on 
the large scale would always be required, but the 
labour and expense of that work might be materially 
reduced in future by further knowledge of the funda- 
mentals, both of the materials and the processes. 
In that way grounds for controversy would be 
removed, and the energies of those interested might 
be devoted more to work and less to talk than, unfor- 
tunately, was the case at present. 

Professor J. W. Cobb said that the ideal utilisation 
of our coal supplies would necessitate the complete 
realisation of the potential thermal and chemical 
values of coal, without the emission of smoke. Burn- 
ing raw coal was an obvious failure to realise the 
ideal, and we were in revolt against it. There were, 
however, limitations to the application of processes 
of carbonisation or similar processes to the great bulk 
of our coal supplies. One feature of all such pro- 
cesses was that they entailed thermal and monetary 
expenditure, and the success of the treatment under 
ordinary economic conditions depended upon whether 
the expenditure was justified by the enhanced value 
of the products. Unless that condition was justified, 
the wide and increasing adoption of a process was 
impossible. Such dependence upon the value of a 
particular chemical by-product, however, was not a 
feature of the normal process of carbonisation and 
gasification as carried out in gasworks, coke ovens 
and producer plants. The outstanding technical 
factor limiting the economies of carbonisation seemed 
to be that of speed of operation, and it was not sur- 
prising that a vast amount of work was being done 
to determine how the reactions of coal and coke, 
other than their direct. burning in air, could be accele- 
rated. In the case of an ordinary carbonisation plant, 
heat had to be transmitted through the wall of a 
fire-clay retort and then through the mass of coal. 
It was a slow process. There was much to be said 
for seeking to produce the material sometimes known 
as semi-coke, containing a certain proportion of 
volatile matter, not by simply carbonising of set 
purpose at a lower finishing temperature—-what was 
usually understood by low-temperature carbonisation 

but by rapid incomplete carbonisation at a high 
temperature. To bring that about, everything must 
be done to facilitate penetration of heat and the escape 
of volatile matter. Having outlined the general 
considerations which affect such a study of the coal 
carbonisation problem, Professor Cobb spoke of the 
possibilities of modifying, if possible, the chemical 
behaviour and reactivity of coal—a problem which 
he admitted was somewhat speculative in character— 
as apart from an alteration of the thermal and mecha- 
nical treatment. Some figures were given relating 
to experiments in this direction. It was shown that 
whereas the oxide constituents commonly occurring 
in the ash of coal, viz., alumina and silica, have little 
or no effect, lime, oxide of iron and soda materially 
influence the process of carbonisation when added 
in quite small quantities, to the extent of 5 per cent. 

Dr. R. V. Wheeler discussed results obtained from 
an investigation carried out in recent years with a 
view to determining separately the character of the 
contribution made by each of the more important 
individual coal-forming materials of plants, it having 
been suggested some years ago by Dr. Marie Stopes 
and himself that that would be the rational mode of 
study of coal, having regard to the number and 
apparent complexity of the plant materials which 
contributed to its formation. The programme of 
research it was proposed to follow was outlined at 
the meeting of the British Association at Newcastle- 
in-Tyne in 1916. Such a mode of attack had of 
necessity taken a long time to develop, and had not 
yet yielded all the results desired, but the work had, 
nevertheless, reached a stage at which a review of 
progress could profitably be made. Dr. Wheeler 
then reviewed at some length the work which has 
been carried out, and referred briefly to researches, 


of numerous researches on banded bituminous coals 
it had become increasingly apparent, he said, that 
the great complexity of character of the initial coal- 
forming materials had not been transmitted to the 


resulting coal. A normal coal could be regarded as 
essentially a mixture of the two groups of compounds 
“‘ulmins ’’—products of decay—and “ resistant plant 
remains.” It could confidently be anticipated that, 
as the result of work in progress, the nature of any 
coal could be related to :—{a) The character of its 
ulmin compounds ; and (b) the contents and nature 
of its resistant plant remains, so that a rational classi - 
fication could be obtained. There seemed to be no 
possibility of compounding the influence of those 
two groups of materials, for their effects on the 
character of the coal composed of them were in- 
dependent. At present our knowledge of the extent 
to which each of those main component groups of 
compounds affected the behaviour of coal under 
different conditions was incomplete, but it was already 
possible to relate one or other property broadly to 
the presence of one or other component. Though 
the applications of coal, beyond its direct use as a 
raw fuel, were steadily increasing as knowledge of 
its properties grew, there was no question, Dr. 
Wheeler concluded, that its most economic use was 
hampered by lack of definite knowledge of its chemical 
nature. 

Dr. A. Parker, who opened the discussion, said 
that Dr. Lander had quite rightly emphasised the 
need for more fundamental work being done and for 
less empiricism. The difficulty, however, was to 
decide what was fundamental work and what was 
empiricism, because it was not easy to do so, when 
dealing with a substance like coal, which he personally 
would not like to describe as a chemical compound 
or @ mixture of chemical compounds. In the work 
at the University of Leeds for the Institution of Gas 
Engineers, it was realised how many variables came 
into play in experiments on carbonisation. Some of 
the variables were size of coal, temperature, the origin 
of the coal as representing differences in its constitu- 
tion, the nature of the ash constituents present, the 
rate of heating, the thickness of the layer being heated, 
and a number of other factors, and by taking combina- 
tions of those factors one could get hundreds of thou- 
sands results; it was something like the possible 
number of forecasts of the results of twelve football 
matches. Professor Cobb had pointed out that as 
regarded the development of processes of carbonisa- 
tion, the speed of carbonisation seemed to be the 
determining factor, as to whether a new process was 
to be an economic proposition, and he had also re- 
ferred to the carbonisation of coal in powdered form. 
One development that would arise in the future was 
the transmission of heat to coal in sized form by 
the passage of heated gases through the retort. That 
was a method which required further investigation 
and would probably prove useful. Then there was 
the possibility of substituting a badly conducting 
refractory material for retorts by material which was 
a better heat conductor, possibly some form of alloy 
which would also have the advantage of being non- 
porous. These were developments which he believed 
would come in the future, although there were limita- 
tions at present to their adoption. Another question 
concerning the efficient utilisation of coal was how far 
presept carbonising industries and other industries 
utilising coal could co-operate to a greater extent. 
A greater efficiency in the general utilisation of the 
heat of coal by co-operation between industries of 
different types was needed. It was in that direction 
that the most important steps might be taken in the 
immediate future. 

Professor Arnold Lupton disagreed with the figures 
given by Dr. Lander as to the possible coal supplies 
of this country. Apparently the figures had been 
taken from the reports of the first Coal Commis- 
sions, but he was convinced that the evidence of 
geologists and mining engineers had been ignored. 
That evidence suggested that the amount of coal still 
available in this country was twice the figure men- 
tioned by Dr. Lander. As regarded oil, he had the 
impression that the amount of solid coal in the earth 
was enormously greater than the amount of oil. 
Coal could be powdered to a fine dust and mixed with 
air, making a highly explosive mixture, and he had 
no doubt that it would be used in the future in that 
form instead of oil, as oil became scarcer and more 
expensive. 

Mr. C, E. Stromeyer asked Dr. Lander whether he 
was aware of a process adopted in Silesia, with success, 
for drying lignites. When dried in the ordinary way, 
lignites contracted so considerably that they dis- 
integrated. Usually, they contained 40 per cent. of 
water. The process adopted for getting over that 
trouble was to dry the coal by soaking it in water. 
That might sound a little paradoxical, but the coal 
was placed in vessels containing water and the vessels 
were heated. That had the effect of driving off 
all the water as well as the moisture naturally present 
in the coal. When the coal was removed from the 
vessels it was found that it did not disintegrate. 
The question of powdered fuel had not been mentioned 
to any great extent in the papers, but it seemed to 
him that powdering would enable us to use thin seams 
of coal, not at present worked, provided somebody 
would invent a suitable apparatus for scraping the 
coal out. 








upon, however, far more advanced than was actually 
the case, we should still be unable to apply our know- 





details of which have been published from time to time 
in the Journal of the Chemical Society, As a result 





Sir T. Hudson Beare also spoke of the advantages 
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of pulverised fuel which, he said, would have the 
added advantage of assisting to remove the smoke 
problem. Unfortunately, pulverised fuel could not 
be used in the domestic grate, and it was the domestic 
grate which caused the greatest trouble from the point 
of view of smoke. 

Professor F. C. Lea said the papers had shown 
engineers a little behind the veil. Engineers were 
usually content to take what the chemist and the gas 
engineer gave them, and to use it without inquiring 
into the processes involved. Now it was time for the 
engineer to do a little thinking about the preparation 
of the materials they used for the production of power. 
The fact was that for very many of the processes that 
had been referred to in the papers to be a success 
there were engineering and metallurgical problems to 
be solved. Engineers also should be thinking a little 
more of using powdered fuel under their boilers and 
furnaces. It was not used to a very large extent at 
present, but if gas could be distributed throughout the 
community for domestic purposes and many indus- 
trial processes, it might make it more feasible to use 
powdered coke instead of powdered coal for steam- 
raising purposes. If engineers went to work to help 
along these lines they might be doing a very great 
deal to solve the many problems dealt with in the 
papers. 

Dr. J. S. Owens said that a fairly reliable estimate 
had been made in America of the loss caused by fog, 
and it was from 25s. to 30s. per head of the population 
per annum in large cities. That included the cost of 
cleaning public and other buildings, &c. 

Dr. Lander, replying to the discussion and speaking 
generally of heating processes, referred to the work of 
Evans, of the South Metropolitan Gas Company, 
who a few years ago published figures showing that 
by fine grinding he was able to increase the density 
of the charge. At the present moment work was 
being done in the direction of making improvements by 
testing varying degrees of density in the charge and 
getting it more uniform. At the same time, it seemed 
to him, said Dr. Lander, that many of the heat transfer 
processe:; to-day were working at the point of maxi- 
mum inefficiency for heat transfer. As to Professor 
Lupton’s criticisms, he had taken figures of a con- 
servative character in regard to our available coal 
supplies, and did not think anybody would quarrel with 
them on that account. The use of pulverised fuel 
was a very important matter, and he believed that 
in the future it would be used to a considerable extent. 
At the moment the problem at the Research Station, 
however, was not the industrial problem ; attention 
was being devoted to the domestic problem, because 
that was believed to be by far the more important. 
He was glad that Professor Lea had brought out the 
metallurgical problem, because it really was a serious 
one, and those interested in improving methods of 
coal utilisation were up against it. It also applied 
in many other branches of engineering. The question 
was to get heat-resisting materials much cheaper and 
much simpler. It was possible at present to get very 
good heat-resisting materials, such as Cronite, but 
the price was terrific and the material was really too 
good for the job, and if metallurgists would work on 
some of the simpler materials, such as cast iron with 
20 per cent. improvement in ternperature resistance, 
many processes would be possible which still were 
impossible. The large experiment which the Gas Light 
and Coke Company was about to undertake at 
Richmond on a certain low-temperature carbonisation 
system presented one big difficulty in the question 
of the heat-resisting materials. If metal which was 
just on the border line was used it would be dangerous, 
whilst if a very expensive material was used then the 
experiment would be no use. 


INTERNAL HEAT OF THE EARTH. 


Following the discussion on Coal in Section G 
(Engineering), on Friday, September 2nd, Mr. J. L. 
Hodgson presented a paper in which an attempt was 


made to collect the essential data and to formulate | 


the principal difficulties bearing upon the problem of 
utilising the earth’s internal heat. The sources from 
which that heat was obtainable were classified under 
five heads, viz.:—(1) Hot surface rocks; (2) molten 
lavas in voleanic pipes ; (3) rocks at moderate tem- 
peratures at depths of about 5 miles; (4) rocks at 
high temperatures at depths of about 30 miles ; and 
(5) the earth’s hot central core. Only the first source 
was at present exploited, but the second, third, and 
fourth sources seemed to be on the border line of 
practicability. Consideration of the third source 
opened up the interesting possibility of putting down 
‘“‘ low temperature *’ heat bore-holes of approximately 
4000° H.P. each 4 or 5 miles apart, over most of the 
land areas of the globe, and of utilising the heat so 
obtained for such things as the warming of soils to 
increase their crop yield, the production of power 
for pumping water for irrigation—as might be done in 
Central Australia—or for manufacture. Though the 
difficulties in the way of utilising the heat obtained 
from the second, third, and fourth sources appeared 
to be very formidable, consideration of them would 
seem to be worth while, partly because of the vast 
potentialities that success would open up, and partly 
because it was beginning to be realised that coal was 
an immensely valuable chemical substance which 
only a primitive industrial civilisation would treat 
as @ fuel. 


Mr. N. H. Hunt, in a written communication on 


the paper, after commenting on the fact that the 
subject had been brought forward nearly twenty 
years ago and was not yet fully appreciated, said 
that that was the first time that data on the subject 
of the earth’s crust generally had beep published. That 
heat could be abstracted almost indefinitely at the 
most unlikely places could be shown by reference to 
the mining conditions in Johannesburg, where the 
rock had a very low temperature gradient, 7.e., 
1 deg. Fah. per 210ft. Considerable data had been 
accumulated with reference to the ventilation of 
those mines, and in one instance the air circulating 
from the surface, through the workings and to the 
surface again by an exit shaft, amounted to 400,000 
cubic feet per minute. That volume entered the 
mine at a temperature of 41 deg. Fah. and 44 per 
cent. relative humidity and left the exit at 71 deg. 
Fah. and 100 per cent. relative humidity. Under 
those conditions the heat taken from the mine 
amounted to 560,000 B.Th.U. per minute, which, if 
it could be converted to a convenient form, repre- 
sented 13,200 H.P. 
(To be continued.) 








Condensers for Power Factor 
Correction. 
No. II (Concluion).* 


CONDENSERS for power factor correction have been 
made by British Insulated Cables, Ltd., of Preseot 
and Helsby, since the year 1914, and condensers with 
an aggregate capacity of over 80,000 kVA are now in 
service. These oil-immersed 
large number of cylindrical units mounted on wooden 
frames, and they are supported in these frames by 
vertical steel rods. The units are composed of tin- 
foiled paper and tissue paper. The working voltage 
of the unit governs the number of interleaving tissue 
papers used between the tin-foiled paper conductors. 
Three types of unit are employed. For a working 
pressure not exceeding 250 volts each unit has two 
sheets of tissue paper between the conductors, for 
pressures not exceeding 600 volts three sheets of 


condensers consist of a 


tissue paper are employed, and for pressures not 
exceeding 750 volts four sheets of tissue paper. For 
higher voltages a series-parallel arrangement of the 
units is adopted, whereby the working pressure 
across any individual unit does not exceed 750 volts. 
For a pressure of 3000 volts, for instance, four units 
with four layers of tissue paper are connected in 
An external view of one of this company’s con- 
densers is given in Fig. 11, whilst Fig. 12 shows the 
company’s original box type condenser mounted in 


series. 

















FIG. 11--HELSBY CONDENSER 


angle iron frames. Condensers of this type are 
still in service, but on account of the space they 
occupy they are no longer made. The required 
number of condenser frames is fitted in a 
strong iron tank filled with oil and the condensers 
are ventilated by a patented arrangement which 
gives a free circulation of oil through the body of the 
units as well as around the units. The condensers 
are controlled by oil-break switches with no-volt 
coils and overload releases. Auxiliary contacts are 
provided to short circuit the condenser through a 
resistance when the switch is opened in order to dissi- 
pate any charge that may be left in the condenser. 
Since, as we have already shown, the output of a 
static condenser increases as the square of the voltage 
impressed across its terminals, an auto-transformer is 
often employed to raise the supply voltage of the 
Helsby condenser equipments, and this obviates the 
necessity for auxiliary contacts on the switch and 
discharge resistances. Since the output of a con- 








* No. J. appeared September 9th, 








denser of a given capacity is dependent upon the 
voltage and frequency of the circuit, it is therefore a 
fixed quantity for any given system. If, however, a 
variable output is required to suit varying conditions 
of load, the condenser can be supplied in sections. 
A condenser can, for instance, be installed in two tanks, 
one of twice the capacity of the other, and by means 
of a switch one-third, two-thirds, or the whole of the 


condenser can be connected to the circuit. When 
condensers are connected to individual motors, 
not only is the power factor of the mains 


raised, but the motors that are provided with 
condensers work under more favourable conditions 
because the voltage drop in the cables that feed them 
is reduced and they are more easily started and will 
earry their load with less heating. 

When nothing beyond the horse-power of a motor 

















FIG. 12 BOX TYPE CONDENSER 

is specified it is difficult to estimate the capacity of 
the condenser required, but the following table gives 
the size of the condenser British Insulated 
Cables, Ltd., recommends for motors of the various 
horse-powers 
calculated from data obtained from average squirrel- 
cage motors designed for operation on a 440-volt, 
50-period, three-phase circuit, with a full load speed 


which 


shown, the capacities having been 


of 700 rop.m.: 


BHP. Condenser Microfarads, 
kVA output 

5 4 31 
7A 2-6 43 
lo 3-0 4" 
i2 3-3 D4 
15 3-8 62 
20 4-1 67 
25 4-5 74 
3 4-7 77 
40 5-3 87 
Bo 6-6 IOs 


The condensers will correct the power factor of the 
motor circuit under full-load conditions to about 
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FIG. 13—-MOTOR CHARACTERISTIC CURVES 


0-95, and under other conditions of load the power 
factor would be approximately as shown in Fig. 13, 
which relates to a three-phase, 440-volt, 50-cycle, 
eight-pole, 20 horse-power induction motor provided 
with a condenser having a capacity of 4-1kVA. From 
these curves it will be seen that even down to a load 
of about one-seventh full load the power factor of the 
motor circuit is 0-9. 

We are indebted to Mr. Philip R. Coursey, the 
chief engineer of the Dubilier Condenser Company, 
Ltd., of Victoria-road, North Acton, for details of 
the construction of condensers made by that company 
for power factor correction. Apart altogether from 
the question of designing condensers so that they have 
the requisite capacity to provide the desired leading 
current which is necessary to balance the lagging 
current, it is very essential to ensure that under the 
normal working electrical stress in the dielectric the 
temperature rise in the material is small. If this low 
temperature is not secured more or less rapid dete- 
rioration will take place, with the result that ultimately 
the condenser will break down. In the design of the 
Dubilier condensers for power factor correction this 
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matter has received careful attention, and the mech- 
anical and electrical design is also such that reliable 


and otherwise satisfactory operation is secured. The 
condensers are composed of rolled units with a paper 
dielectric mounted in frames and enclosed in oil-filled 
steel tanks. The separate condenser elements are 
constructed in accordance with the company’s 
patented process, which is described in British 
Specification No, 262,006. The rolls are wound on 
specially shaped central cores in which liberal ducts 
are provided for the circulation of the cooling oil. 
As shown in Fig. 14, the former is produced by mould- 
ing a rod of suitable insulating material with a series 


ley 
y 


the channels or grooves on the cores assisting in the 
removal of air, and also ensuring a reliable impreg- 
nation of the dielectric layers. A complete condenser 
roll is shown in Fig. 15, whilst Fig. 16 shows the 
method of assembling the rolled units, which are 
arranged in rows, the rolls being held in position by 
a pair of metal channels. H—-Fig. 14. In order to 
tie a number of rows of condenser rolls together 
transverse insulating strips F are provided and are 
secured in place by bolts E. These insulating strips 
are only used at the upper ends of the bolts E, as the 
lower ends are held in place by fixed metal strips H. 
These strips serve also as insulating supports for the 
connecting wires which are 
necessary between the roll 
elements, so that when not 
required for this purpose 

as in the arrangement 
LJ shown in Fig. 16—they are 
replaced by similar metal 
~H _t bars. Any one section of 
these roll elements can 
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readily be removed to 
facilitate repairs in the 
event of any one of the 
} rolls being damaged. 

In the drawing Fig. 16 
six rows of these condenser 
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F rolls are shown, each row 
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¥ “a 


tr consisting of five rolls. One 





AG section is shown drawn out 
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from its normal position, 
and the drawing indi- 
cates the ease with which 
obtained to all 
parts of the condenser. 

The bus-bars are held in 

position at the ends of 

the small insu- 

lators fixed to the frame- 

work of each row, the 

bolts in these insulators 

serving to hold the bars 
mechanically, and they also 

Oo prov ide the connections 
from the condenser rolls 

> in each row to the common 


access 18 


rows by 





a i 





FIG. 14--DETAILS OF DUBILIER CONDENSER 


of flutes or groove \. The grooves are shaped and 


arranged so that the rod may be moulded in a two- 
part mould. At the points B there are square pro 
jections. 


It will be perceived that one of the grooves, viz., 
that shown at C, has a smaller depth than some of the 
other grooves, and this provides a preliminary locking 
at one end of the paper or foil layers at the commence- 
ment of the winding operation. When commencing 
to wind a condenser roll the end of the first layer is 
inserted in the groove C and is fixed in position by a 
keying member which takes the form of a rod of 
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FIC. 15—CONDENSER ROLL 
insulating material of circular cross section. Succes- 
sive lavers of thin sheet metal or metal-coated paper 
with separating layers of a suitable dielectric material 
such as paper are then wound upon the former until 
a predetermined thickness of conducting and dielectric 
layers has been attained. Through the channel 
ways or grooves of the condenser rolls an insulating 
or impregnating medium may be passed, and as the 
spaces formed by the grooves are below the under 
surface of the first layer of the rolls, the impreg- 
nating medium can readily be conveyed to the 
inner layers of the condenser windings. When the 
impregnating process is being carried out, the units are 
mounted in a vessel which is first evacuated and then 
filled with a suitable impregnating medium such as oil, 


bus-bars. At the opposite 
end the rows of = con- 
denser units are similarly 
connected mechanically and electrically to another bar 
which can either be insulated from the frame or earthed 
to the tank. In the arrangement shown in Fig. 16 
it will be seen that five rolls in each row are con- 
nected together in parallel and wired up to two porce- 
lain insulators at the end of the row. Groupings 
of two or three similar units are used in the same 
containing tank for two or three-phase condensers 
respectively. By the provision of the substantial 
bus-bars arranged in accordance with this scheme 
the energy losses in the internal connections of the 
condenser are said to be reduced and a very rigid 
construction is also secured. The illustration Fig. 17 
shows the internal assembly of a large condenser 
constructed in this manner. 

The oil in which the condenser rolls are immersed 
has free access to the interior and exterior faces of 
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FIG. 16-—-METHOD OF ASSEMBLING CONDENSER UNITS 


the rolls, thus allowing of the rapid dissipation of 
the heat liberated during the normal operation of 
the condenser. This access of the oil to the condenser 
prevents the overheating of the paper and prolongs 
the life of the condenser. 
a dielectric is raised the energy losses occurring in it, 
with any given electrical stress applied to it, increase 
slowly at first and then more rapidly as the higher 
temperatures are reached. After a certain point the 
temperature rise becomes a progressive one, the 
resulting increase in the electrical loss still further 
increasing the temperature until ultimately break- 
down of the dielectric occurs. Excessive and localised 
temperature rise in any part of the condenser dielectric 
should therefore be avoided and the more freely the 
oil has access to the parts of the condenser the more 
satisfactory should the operation be. The desired 


result is obtained in the condensers under considera- 
tion by avoiding excessive thickness of dielectric at 


When the temperature of | 





any point in the condenser, and by constructing the 
condenser in the manner described. 

The illustrations Figs. 18 and 19 give a good idea 
of the outside appearance of condensers of this type 
having outputs of 8 and 25 kVA respectively. These 
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FIG. 17 -LARGE CONDENSER REMOVED FROM = CASE 

particular condensers are intended for indoor use, 
Condensers for outdoor service are similar, but the 
lid is designed to act as a rain shield and the terminals 
are more carefully When necessary, 
outdoor condensers of small size are also fitted with 


protected. 

















FIG. 18-8 K.V.A. DUBILIER CONDENSER 


hooks and brackets to enable them to be mounted 
on the arms of a pole carrying power circuits. This 
arrangement is particularly suitable for overhead 
distribution in districts where the load is scattered, 
because a condenser can be connected close to each 
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FIG. 19--25 K.V.A. DUBILIER CONDENSER 


point where a lagging power factor is likely to occur, 
such as at farms using small motors, &c. The con- 
denser main terminals which are mounted in a terminal 
box on the end or side of the condenser are insulated 
with porcelain and their dimensions avoid leakage. 
moisture to the oil the 


All 


In order to avoid access of 
condensers are invariably placed in sealed tanks. 
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forms of insulating oil absorb moisture when exposed 
to damp air, and unless the tank is carefully sealed 
this moisture will ultimately reach the dielectric and 
give rise to deterioration and possible breakdown. 
The oil used in these condensers is specially treated 
in order to secure the highest insulating properties, 
and since it has a low viscosity it readily circulates 
inside the tank and dissipates any heat that may be 
produced by the condenser. To ensure reliability 
each condenser is subjected to careful and detailed 
tests during the course of manufacture. Whilst these 
condensers can be built in any required size the stan- 
dard condensers range from 2 to 100 kVA. 








The Royal Navy and the Mercantile 
Marine.* 
By Engineer-Captain WM. ONYON, R.N, (Ret.). 


Ture Royat Navy. 


I PpRoPOsE this evening to address you on the 
personnel side of marine engineering as it affects both 
the Royal Navy and the sister Service, and in doing so 
would like to mention that during my naval career, 
and subsequently in connection with a great Clydeside 
shipbuilding and engineering firm, I have probably 
taken part in more steam trials than anyone of my age. 

It is now nearly fifty years since I joined the Naval 
Training Establishment at Portsmouth Dockyard 
on board H.M.S. Marlborough in the first year that 
the Navy commenced a new scheme whereby all 
future Engineer Officers for the Naval Service were 
trained under discipline wearing subordinate ofticer’s 
uniform. It is hardly necessary perhaps to mention 
how, in the Naval Service, conditions have improved 
since that time. We were, as I know to my sorrow, 
left a good deal to our own devices, and had to pick 
up as best we could the knowledge necessary to enable 
us to pass the various examinations in the subjects of 
our profession and to become naval officers. We 
wandered about Portsmouth Dockyard and visited 
the various ships building, and I well remember 
spending three months on board the old Inflexible, 
which took about nine years to build, and learned 
what I could without any definite job being given 
me. There was much time wasted and the course of 
training (six years) was far too long. I am glad to 
see it has been reduced since those days and the con- 
ditions wonderfully improved, while instruction is 
now given on definite and defined lines. 

The present-day training at Dartmouth College and 
Keyham with six months’ sea service wedged in 
between is, to my mind, ideal, and the Navy has 
obtained excellent officers from this plan. Unfor- 
tunately, the present-day Board of Admiralty 
which has, however, quite recently undergone several 
important changes—has seen fit to make drastic 
alterations in the Fisher-Selborne scheme of 1902 
1903, which have had disastrous results so far as 
attracting officers to the engineering branch is con- 
cerned. Your Institute, it will be remembered, made 
Lord Fisher a life member for his efforts on our 
behalf. I think, however, even Lord Fisher, who knew 
better than anyone else that he would not get the 
numbers of engineer officers he required by his 
Osborne-Dartmouth scheme, would have been sur- 
prised had he been told that in 1925, 1926, and 1927 
only six or seven young officers a year from Dart- 
mouth would enter the Keyham Engineering Estab- 
lishment to train for engineer officers, instead of 
forty-eight to fifty, which is the number required to 
fill the vacancies in the engineering ranks of the Navy 
each year. The exact numbers are as follows: 
1925, 3; 1926, 13; 1927, 4. 

As a result, we now have to fall back upon the 
public schools, and I have no doubt that we shall 
continue to get very excellent young fellows to join 
the Keyham Establishment from this source ; but, 
as far as the common entry scheme at Dartmouth is 
concerned, and the very many advantages, in my 
opinion, obtained therefrom, the Selborne-Fisher 
scheme may be considered to be dead, which I consider 
is a great pity. 

It should be borne in mind that the number of 
young cadets entered at Dartmouth to-day allows for 
about fifteen becoming Engineer Officers each term 
of four months ; but as we only now get two volun- 
teers or so a term, it is quite obvious that the remain- 
ing thirteen, or about forty per year, who go into the 
executive or military branch of the Service, eventually 
have to leave the Navy without getting beyond the 
rank of Lieutenant or Lieutenant-Commander. They 
are “ axed,’ and thus help to swell the numbers of 
the unskilled unemployed. Many of these men 
would, no doubt, have made excellent Engineer 
Officers if they had been trained, and it is, of course, 
unnecessary for me to point out the expense to which 
the country has been put in training forty officers 
a year to little or no purpose, and eventually to fill 
the engineering ranks by boys entered from another 
expensive source. 

Perhaps it will be remembered that the late Mr. 
Arnold Foster, a member of the Board of Admiralty 
at the time, stated at the James Watt dinner in Glas- 
gow in 1903 that the principal reason for the new or 


Selborne-Fisher scheme of training for Engineer 
Officers was to give the then engineer something that 
he lacked ; it was considered necessary for him to be a 
naval ofticer—-not merely an engineer. There was 
certainly something in Mr. Arnold Foster's conten- 
tion. We do not want to go back again to those old 
days—we do not intend to go back to those days ; 
but I may tell you as a fact that there are people who 
would like to push us back, and keep the naval engi- 
‘neer from all duties in connection with gun machinery 
and electrical appliances on board ship to which he is 
obviously entitled—in fact, to take away his impor- 
tant status. Practical electricity should always 
be included in the subjects taught to the marine 
engineer—both naval and mercantile—and the post- 
ponement of the electrical course originally intended 
to be given in H.M.S. Vernon to the Keyham trained 
naval engineer officers is simply an endeavour to alter 
this original idea. In spite of the special electrical 
course now given at Keyham, it is intended, if possible, 
to keep the electrical work entirely in the hands of 
the Deck Officers who specialise in this subject, and 
to keep the Engineer Officer to his work below in the 
engine-room alone. A suggestion has even been made 
to introduce a new type of electrical engineer officer, 
who would do duty, not under the E.O., but under 
the orders of the Torp.-Lieut., and similarly to intro- 
duce a Gun Machinery Officer. Could anything be 
more senseless or unnecessary ? Thank goodness, the 
Treasury will have none of it ! 

In leaving the question of the Royal Naval training 
and duties, I say, without hesitation, that matters 
will not be righted until the Board of Admiralty 
includes a Naval Engineer Officer, and one who is 
not necessarily the Engineer-in-Chief of the Fleet. 

Then, and not until then, will the engineer ofticer 
be restored to his right position. This view is, I am 
glad to say, held by at least one of my illustrious 
predecessors, viz., His Grace the Duke of Montrose, 
who has expressed his views publicly on the subject 
and knows well what he is talking about. 

Mr. Bridgeman, the First Lord of the Admiralty, 
who took the chair at a meeting held at the Royal 
United Service Institution in Whitehall last October, 
when His Grace the Duke of Montrose gave a lecture 
on * The Navy and Public Schools,” in which I took 
part, with another engineer ofticer of my rank, said : 
* I quite agree with both Engineer-Captains in stating 
it would be a very good thing if we could encourage 
more boys at Dartmouth to go into the engineering 
side, and I hope as time goes on that will be more 
possible.” 

What has been the result ? I find it as follows : 
In 1927: January entry, one; May, three; Sep- 
tember, none; total, four. Mr. Bridgeman’s hopes, 
therefore, have fallen to the ground, and we are no 
better off than before, but rather worse. I would 
respectfully submit that it is up to the First Lord of 
the Admiralty to devise a method of carrying out his 
own wishes. 


THE MERCANTILE MARINE. 


I now come to the question of the mercantile marine 
engineer, and in this connection I recently addressed 
a questionnaire to a few of the superintendent 
engineers of some of our steamship companies. 

The average of ten replies received was as follows : 

1. From what source do you usually get your 
supply of young marine engineers ? 

A. From large firms on the Clyde and N.E. 
Coast and marine engine works in the country 
generally. 

What proportion of young engineers entering, 
continue to make marine engineering a profession ? 

A. From 43 per cent. to 90 per cent.average 
about 75 per cent. 


2 


. 


3. Are you quite satisfied with the class and 
qualifications of the recruits you obtain ? 

A. Yes, after weeding out. 

4. About how many young engineers 
require annually to fill vacancies, &c.? 

A. From 10 to 150, 

5. Do you get more candidates than you can 
absorb ? 

A. Yes. 
There is, it is seen, therefore, no dearth of supply, 
in fact the supply appears to be greater than the 
demand, so that it is possible to select the best men ; 
but, even so, it seems that the quality might be some- 
what improved in many cases. 
It is quite understandable that the young engineers 
are taken from the leading engineering firms in 
England and Scotland, and generally from the ranks 
of those who have just completed their apprentice- 
ship. A certain percentage of them have no intention 
of remaining at sea for any length of time, but go 
simply for experience, and to obtain the Chief Engi- 
neer’s certificate issued by the Board of Trade. They 
then obtain appointments on shore in engineering 
establishments or on the staffs of marine superin- 
tendent engineers, with the hope of qualifying for 
these more important ;posts. It is safe to say that 
practically every superintendent engineer of a steam- 
ship company at the present time has been a sea- 
going engineer. In fact, he would not be so efficient 
were it otherwise. 


you 


Cadet Corps Units, most of which are affiliated to the 
Navy League, the total number of lads at present in 
training being 2700. 

Unfortunately, owing to depression in the engineer- 
ing industry, and also to the fact that the capitation 
grant of the Government ceased altogether for a time, 
and although restored, is only about half the amount 
it used to be, the units have suffered considerably. 
In Scotland I had the honour of being Chairman of 
the Executive Committee of the Scottish Sea Cadet 
Corps for seven years, and had six fine units consisting 
each of about 100 boys, principally apprentices. These 
boys were well trained and looked after by welfare 
supervisors and were taught everything a young 
seaman ought to know. Many of them eventually 
became marine engineers, and found that their early 
training helped them at sea considerably. I regret 
that at the present time in Scotland there are only 
two units left, and in England, although we have 
many, the numbers are much depleted. Some of the 
Sea Cadets in towns where there are no engineering 
establishments, and who wish to go to sea as engi- 
neers, after going through the preliminary appren- 
ticeship, find that their parents cannot afford to send 
them away from home to be trained, and so are lost 
to the sea service or in any case to the engineering 
branch. May I put forward the suggestion that all 
the big engineering firms in the country offer one or 
two scholarships to such boys as I have indicated, 
and thus help to pay for their board and lodging during 
the first two years of their apprenticeship and until 
they can earn sufficient to keep themselves ? 

With regard to the training received by young 
fellows anxious to follow the sea, I think the present- 
day practice in the large engineering firms leaves little 
to be desired, .and the boys are given every facility 
for learning every side of their profession. They are 
encouraged to attend evening classes, and many 
firms have craft schools during the working hours, 
where lectures are given at certain times during the 
working week. There was a time when complaints 
were mace that apprenticos were used to cheapen 
production and were put too much on repetition 
work, but I think those days have gone by and the 
apprentice gets a thorough practical and theoretical 
training to fit him for his work at sea. 

I should be glad to see an electrical course included 
in all cases where boys have definitely made up their 
minds for a sea-going career. Electricity is playing a 
more important part on board ship every day, and 
electrically propelled ships will undoubtedly come. 
The P. and O. Company, as is well known, has recently 
ordered a large electrically propelled ship from Messrs. 
Stephens, of Linthouse, and at one time my firm was 
the possessor of a small ship of 6000 tons deadweight 
with electric drive. The lack of the requisite specialised 
knowledge of the ordinary engineers was very marked, 
and the ship therefore carried a trained electrical engi- 
necr who was under the orders of the chief engineer 
and knew, of course, far more than his chief about the 
motors, generators and mancuvring gear. The 
trade unions endeavoured to force three electrical 
engineers into the ship, one for each watch, but 
this had to be resisted, as the cost of keeping such a 
big staff in so small a ship was prohibitive. It seems 
necessary, therefore, to provide in future for some 
electrical training for these apprentices who intend to 
go to sea. : ; 

It is my one desire t.. make marine engineering more 
popular, to get the right people to join and make the 
sea their profession. I should like to see every marine 
engineer become a member of this Institute. I should 
like every marine engineer desire to become an officer 
in the R.N.R. and every superintendent engineer of 
each important company become an Engineer- 
Captain in the R.N.R. 


MERCANTILE Marine, R.N. RESERVE. 


With regard to mercantile marine ofticers becoming 
members of the Royal Naval Reserve, it will be seen 
by referring to the current Navy List that there are 
now on the active list only forty-five Engineer Officers 
of the rank of Lieut.-Commander and Lieutenant, 
only fifty being allowed by establishment. These 
officers, as you are no doubt aware, have a three 
months’ training in a warship at sea and subsequently 
put in an average period of fourteen days’ training 
each year. They are paid a retaining fee and are 
retired at the usual age—forty-five years. There are 
no ofticers of higher rank now allowed. There is, 
however, one, and one only, Honorary Eng. Capt. 
(retired Chief Engineer, R.N.R.), and there are six 
Honorary Eng. Commanders. Bearing in mind the 
large number of Deck Officers, R.N.R., and Pay- 
masters, R.N.R., it must be agreed that the number of 
Engineers, R.N.R., is not by any means satisfactory. 
I have been to a good deal of trouble to find out the 
exact cause of this apparent shortage, and I am told 
that a larger number is not required, and that there is 
difficulty in getting even the smaller number of fifty 
to pass satisfactorily. I do not think this shows a 
gratifying condition of things. May I put forward the 
proposal quite seriously that an effort should be made 
to considerably increase these numbers and to have a 
certain number of Engineer Commanders and a 
certain number of Engineer Captains in the R.N.R. 
ranks. If the superintendent engineers of our large 
steamship companies were given the honorary rank 
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have a good effect in increasing the numbers and the 
quality of the younger officers and be the means of 


attracting more young men. When I see from the 
Navy List that there are in the Executive Branch, 
R.N.R., no less than 411 officers of the rank of Lieut. 
and Lieut.-Com., and in the Paymaster Branch that 
there are no less than 239 officers of the rank of Lieut. 
and Lieut.-Com., and these in addition to many 
officers of Commander’s and Sub-Lieutenant’s ranks, 
I cannot but think there is great room for improve- 
ment in the R.N.R. engineer list of officers, where we 
find only forty-five of all commissioned ranks. There 
is a retired R.N.R. Engineer Officer on the R.N.R. 
Advisory Committee at the Admiralty and also a 
member of this Institute is on this Committee, and 
| would call their attention to this state of affairs. 
As regards our Institute, I find the present total 
membership of all grades is 3320, of which only about 
50 belong to the Royal Navy. We must, I submit, 
endeavour to attract more R.N. officers. Our Insti- 
tute differs from any other institute in the country 
owing to the fact that a great many of our members 
are not really sea-going marine engineers, but are 
gentlemen who have retired from the sea profession 
and are now occupying home appointments. We 
should use every endeavour to improve the status and 
conditions of life of our engineers on board ship and 
keep as many of our best men at sea longer than we do. 


B.O.T. Moror CERTIFICATES. 


The examinations by the Board of Trade show that 
less young officers than desirable present themselves 
for motor certificates, and I understand that difficulty 
is experienced in getting young engineers to pass the 
earlier examination, that for second class motor 
certificate, many having to present themselves three 
times for a The Board of Trade report 
on the examination of candidates for certificates of 
competency in the mercantile marine merits further 
allusion. It shows that during 1926 the total number 
of certificates granted to engineers was 1428, of which 
706 were ordinary second class, 478 ordinary first 
class, and 18 extra first class. The first class motor 
certificates 143 and the 
As showing the rapid advance 
of the internal combustion engined ship, I may men- 
tion that in 1919 only three of the former and twenty- 
of the latter certificates But in 
spite of the growing popularity of the motor ship, I 
would remind you that the steam engine is making a 
brave struggle with its competitor, and it may be that 
the reciprocating engine and the steam turbine are 
entering upon a new lease of life by the use of higher 
temperatures and pressures. The turbine steamer 
King George V. has already opened our eyes to the 
possibilities of development in this direction. Some 
of the most brilliant brains in the world of engineering 
are investigating the problems involved, and the result 
may be an era of far greater efficiency and economy 
for the steam-driven vessel. But whatever the out- 
come, it behoves us engineers to keep au fait with 
every stage of progress, and to this end the Institute 
will spare no effort to be useful to its members. 

[ would also call attention to the excellent innova- 
tion introduced by the White Star Line to popularise 
marine engineering. Under this scheme, Liverpool 
University students who are studying marine, mech- 
anical, electrical or civil engineering or naval archi- 
tecture and are members of the Liverpool Engineering 
Society, may make an Atlantic voyage in a White 
Star vessel. They sign on at Is. per month and are 
amenable to the discipline of the engine department, 
under the supervision of the chief engineer. They take 
watch with the other engineers, and gain experience 
of the working of the auxiliaries. A prize is awarded 
for the best essay dealing with hull, machinery, and 
auxiliaries and other matters of engineering interest. 
I think it would be extremely helpful if other lines 
were to adopt the same public-spirited policy in 
popularising marine engineering. 

In conclusion, if I, in my position as President of 
your most important Institute, have done, or can do, 
anything to improve the conditions of the marine 
engineer in any way, I shall feel I have achieved an 
important public duty which it is an honour to per- 
form. We have heard the praises of the naval 
engineer officer and the mercantile marine engineer 
officer sung by the highest in the land, including 
even the late First Sea Lord of the Admiralty, and 
yet the Admiralty Board by their recent action in 
taking away the military rank from the engineers, 
and other means, have put the clock back twenty- 
five years. Many admirals have said the same thing 
to me: ‘There was absolutely no necessity to 
make any change.’ I feel that the engineering 
institutions of this country will not allow the position 
to remain as it is at present, and will not rest until 
justice is done. 


Is, 


, pass.”” 


numbered those of 


second class grade 83. 


issued 


one were issued. 








Work is shortly to be begun on the converting of the 
telephone service of Sunderland and district to the auto- 
matic principle.’ The total cost of the scheme is given as 
about £300,000. It will involve the construction of a new 
central telephone exchange and five sub exchanges in the 
district. All these buildings are to be fully equipped, 
and the greater part of thé cables in the town will be laid 
underground. It is expected that the scheme will be fully 
completed in 1930. 


Scientific Management Congress 
in Rome. 
(From a Correspondent.) 


Tue third International of Scientific 
Management met in Rome during the week beginning 
Monday, September 5th, under particularly happy 
auspices. The conclusions of the recent International 
Economic Conference at Geneva mark a very definite 
step forward in the recognition of the necessity for the 
scientific organisation of work. Governments are 
recommended to foster the growth of the ** rationali- 
sation’ of industry; that is, they are requested 
officially to press forward the practical application 
of the principles which the Rome Congress met to 
debate. Over thirteen hundred delegates from all 
parts of the world assembled in Rome. It was 
announced that over 160 papers had been presented, 
but it was not until the opening day of the Congress 
that any of the papers were available for distribution 
among the delegates, and the number of those 
printed fell far short of the number received. The 
Industrial Section, in which the majority of the 
papers were scheduled for discussion, spent some con- 
siderable time in settling the procedure to be adopted. 
It was finally decided to arrange the discussions in 
four categories :—(1) Production, (2) Buying and 
Selling, (3) Education and Training, (4) Personnel. 
A speaker was appointed to open the discussion with 
a general résumé of the essential principles coming 
within each of the categories. 

Before the actual business of the Congress was 
opened the delegates were received at the Capitol 
the municipal headquarters of the city of Rome 
where Senator Belluzzo, the Minister of National 
Economy, welcomed them in the name of the Govern- 
ment of Italy. Addresses were also delivered by 
Senator Luigi Luiggi (the President of the Congress) 
and Signor Francesco Mauro, of Milan (the President 
of the Italian Committee on Scientific Management). 

There were two papers from Great Britain, one by 
Mr. F. W. Lawe, M.A., describing the growth of 
industrial psychology in Great Britain, and the other 
by Mr. L. Urwick, giving an account of management 
research groups in Great Britain. Apart from these 
two papers, it was gratifying to find a number of 
references in the papers by European authors to the 
publications of the Industrial Fatigue Research 
Board, which shows that the work now being quietly 
pursued in this country has some real value in the 
opinion of continental workers in the same field. Mr. 
Lawe maintained that the influence of industrial 
psychology is growing at a remarkable pace, and that 
it constitutes at the present day the most active force 
in the management movement in Great Britain. He 
pointed out that no plan of work, however wonder- 
fully could function better than the 
capacity and personality of its human components 
would allow ; therefore a scientific knowledge of the 
human being was essential. The first requisite in the 
utilisation of that knowledge was to enlist the interest 
of the workers. 

“Tt is ordinarily assumed,” said Mr. Lawe, “* that 
an ‘incentive’ can be supplied to the worker in the 
form of some wage scheme which tempts him to put 
forth his best efforts. But there are numbers of 
‘clever’ wage incentive plans which break down. 
pik The analysis and interpretation of this com- 
plicated matter belong to the field of the psychologist. 
In calculating the strains and stresses in the design 
of a bridge, the engineer can be tolerably certain that 
his plan will work out in the construction. But the 
strains and stresses in the human components of an 
organisation are not subject merely to mechanical 
laws. A complicated machine can be designed on 
paper. It is economic folly to assume that plans can 
be made for human beings in the same mechanical 
way.’ It is not enough to aim merely at the elimina- 
tion of physical fatigue for this now constitutes a 
diminishing danger. What must be looked for is the 
elimination of undue nervous strain which, said Mr. 
Lawe, is increasing. An important field of work for 
the psychologist is the study of the development of 
skill, which naturally involves the development of the 
training methods whereby the worker acquires the 
habits of work. Bad habits of work, once formed, are 
exceedingly difficult to eradicate, and result in 
undoubtedly a heavy charge on industry. 

Mr. L. Urwick said that the research groups formed 
in Great Britain were intended to create a link between 
those various institutions and the individual manu- 
facturer who are becoming interested in the applica- 
tion of scientific management. At the end of 1926 
three groups were formed and had operated success- 
fully through the first half of 1927. A central office 
had been established in London, and further groups 
were in course of formation. The main idea under- 
lying the formation of those groups was organised 
co-operation between a number of businesses in the 
solution of their common problems of management. 
That involved the acceptance of two definite prin- 
ciples—freedom in the interchange of information 
based on mutual confidence, and mutual service. 
Among the practical problems already discussed 
were such subjects as the simplification of patterns 
and processes ; the relation of design to production ; 
the organisation of export trade, &c. It was too early 


Congress 


conceived, 





to estimate the full importance of the movement in 





Great Britain, but Mr. Urwick claimed that even in 
the tentative and preliminary work already done, 
several members had reported improvements and 
changes of considerable financial value which they 
had realised in their own concerns as a result of the 
contacts established. 

Among the papers dealing with the applications of 
scientific management was one by Engineer Gian. G. 
Bordoli, of the Italian Navy, who dealt with the 
question from the point of view of ship repairs. It 
was not difficult, he said, to see that the problem 
was practically the same for private ship-repairing 
yards as for naval yards, where efficiency was aimed 
at. In Italy, it had been found possible to apply the 
fundamental principles of scientific management to 
naval repairing yards with satisfactory results, one 
of the most important being a considerable reduction 
in the time taken to complete any specific work. 

Mr. M. C. Tuttle explained the system adopted in 
an American engineering construction company of 
moderate size, where the problem to be solved was 
the control of scattered operations, including hydro- 
electrical developments, factories and _ buildings. 
Cost being of paramount importance in construction, 
the engineering company adopted the unusual feature 
of making the designing engineer report to the chief 
estimator. That plan enabled the management to 
control the design as well as the operation, and to 
budget each job from the start. The purchase and 
delivery of materials, as well as construction opera- 
tions came under the control of the general superin- 
tendent, who was assisted by a statistician whose duty 
it was to analyse the requirements and the recom- 
mendations of the operating departments. The 
estimator and designing engineer prepared plans and 
specifications for every contract that had been secured, 
and from them the general superintendent, together 
with the job superintendent, prepared a detailed 
time schedule for the job, which showed when each 
purchase was to be made and the times at which each 
operation was to be started and completed. The 
estimate was divided into a ‘* labour budget ”’ and a 
‘*materials budget.’”” The labour budget was based 
on costs of previous work, from which standard wages 
were derived for each class of similar operations. The 
materials budget fixed the costs above which materials 
must not be purchased without reference to the head 
office. Cost accounting was distinct from financial 
accounting, and reports were made at regular intervals 
on the costing of each job. They were transmitted 
to the head office, where they were carefully examined, 
and if considered unduly high the head office inter- 
vened in the matter. By the use of detailed time 
schedules and of labour and materials budgets, it 
was possible to control widely scattered operations. 
Clear knowledge of what constituted a standard per- 
formance and a standard cost for each operation 
permitted proper consideration of problems of 
personnel, design, purchasing, supervision and detail 
performance. 

A number of papers were presented dealing with 
educational matters. In of them Mr. L. W. 
Wallace explained the practice in America, where 
courses of instruction in general administration, 
operation, finance, distribution and production were 
given in schools of business administration and com- 
merce, and in engineering colleges. The work of 
F. W. Taylor had been largely responsible for the 
development of those courses. In the engineering 
schools the plan involved regular engineering courses 
for ‘‘freshmen,” whilst in the business schools the 
instruction was of a more general character. At later 
stages instruction was given in the more specialised 
forms of management work. The method of teaching 
varied widely in the different schools, though a 
generally accepted technique of administration had 
been adopted by all. It consisted of a text-book as a 
general guide ; lectures; practical experience, either 
by means of a co-operative arrangement or vacation 
work ; and a thesis for the purpose of specialisation and 
original research. In some engineering schools there 
was a five-year course in which one-third or a quarter 
of the time was devoted to practical work. 

Systems of wages payment were discussed by Eng. 
Carlo Taranto, who urged that the system selected 
should be one which best satisfied the interests of 
capital, labour, and the consumer. There was no 
need, he said, to restrict the choice to the better- 
known systems in general use. Given the division of 
the wage into two parts, one being in the nature of a 
bonus, and therefore a “‘function of the yield,” 
it was desirable to select that function, so that the 
total wage would be high, whilst labour costs were 
kept low. The form of the function expressing the 
bonus would vary according as the organisation was 
more or less perfect. If the object were to induce the 
worker to make the greatest possible effort, it would 
be a function increasing with yield ; under scientific 
management, however, it was desirable to select a 
function with a maximum corresponding to the most 
profitable degree of yield. Not only must the varia- 
tions of the bonus be considered, but also the varia- 
tions in the total cost of the work. The complicated 
nature of the formule used to express the bonus did 
not affect the simplicity of the calculations required 
for its practical use, as they could always be simplified 
by the aid of suitable graphs. 

Accident prevention formed the subject of a dis- 
cussion introduced by José Mallart, who claimed that 
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90 per cent. of industrial accidents were due to the 
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workers’ own carelessness. There were marked 
differences between individuals in their attitude 
towards danger, and it should be possible not only to 
classify workers as to their degree of liability to 
accident, but also to determine the character of the 
accident to which each was liable. That fact pointed 
to the need for distributing workers scientifically 
and with due regard to the care taken by them to 
avoid accident. It was suggested that in addition 
to a physical test an applicant for work should be 
subjected to a psycho-technical examination with a 
view to placing him on the work to which he was 
best suited. Physiological and psychological labo- 
ratories should be attached to the works, and they 
should periodically revise the classification of the 
workers to ensure that all were placed with due regard 
to the avoidance of accidents. 

Experiences in the adoption of rational industrial 
management in Sweden were described by Olaf 
Kaernekull, of Stockholm. The problem to be 
solved concerned a large metal-working establish- 
ment employing over one thousand workers, and the 
attempt was made to lower the cost of production 
through improvements in management arrangements. 
By reorganising the stores house and the department 
with the weighing and dispatch of finished products, 
it was possible to reduce the staff in those departments 
by 27 per cent., notwithstanding an increase of 24 per 
cent. in the volume of materials handled. Another 
problem to be solved was that of satisfying the 
demands of customers for delivery within three or 
four weeks, whereas raw materials could not be 
obtained under six to eleven weeks. Hence it was 
decided to prepare a budget of raw materials based 
on the scope of orders in hand. In the period between 
July, 1926, and April, 1927, that budget showed a 
calculated consumption of raw materials amounting 
to 7608 tons, and an actual consumption of 7518 
tons——a difference of only 1-2 percent. In the course 
of twelve months it was possible to reduce metal 
stocks by 626 tons. Economical use of material 
showed a saving during twelve months of 166 tons. 
All work was carefully planned, and the processes 
studied in detail with the aid of time studies. In the 
more complicated operations as many as 11,000 
observations were made before the final working pro- 
cedure was determined. As a result of that control 
of the load of the machinery during different shifts 
and working days, the number of workers employed 


in the rolling mills alone had been reduced from 175 
to 155 for the same output. In the tube works the 
output man each week increased during the 


per 
twelve months from 318 kilos. to 360 kilos. 








SIXTY YEARS AGO. 





On the evening of Monday, September 9th, 1867, an 
unusual and disastrous accident happened on the Midland 
Railway, near Chapel-en-le-Frith. From the particulars 
of the mishap given in our issue of September 13th, 1867, 
we learn that about five o'clock a cattle train, consisting 
of some twenty-three wagons and drawn by two engines, 
passed through New Mills Station and entered the Peak 
Forest tunnel. Within the tunnel it came into collision 
with a ballast train which had preceded it. Much damage 
was done and one life was lost, but the trouble was not 
yet over. The two trains were standing on a rising incline 
of about | in 90. The cattle wagons recoiled after the 
collision and the coupling between the leading wagon and 
the second engine gave way. The string of wagons there- 
upon proceeded with gathering speed to descend the 
incline up which they had just come. At New Mills 
Station an express train from Manchester was standing. 
When the wagons were seen approaching the driver of 
the Manchester train reversed his engine and jumped off. 
The train, however, had not retrograded by more than 
forty or fifty yards before the cattle wagons struck it at 
full speed. Five out of the six drovers on the wagons were 
killed and there was a great loss among the cattle and 
sheep. Meanwhile, the Manchester train, without driver, 
fireman or guard to control it, continued to travel reversed 
under full steam. The collision had not caused any injury 
to the passengers, but the engine cylinders had been 
damaged and were leaking to a considerable extent. 
With commendable presence of mind, a pointsman turned 
the train on to the down line, and finally it came to a 
standstill on an incline at Romilly, some distance from the 
scene of the accident. We have only to recall the con- 
ditions under which railways were worked in those days 
to realise that little short of a miracle saved the express 
and possibly a fourth train from destruction. As it was, 
the loss of life was confined to those on the ballast train 
and the cattle wagons. Discussing the mishap, we com- 
mented upon the frequency with which railway accidents 
occurred within tunnels, and upon the conflict of evidence 
between the two signalmen which, as usual, was likely to 
arise. It was certain, we said, that one of the signalmen 
involved in the disaster would assert that he had received 
from the other a message stating that the line was clear, 
and that the other would, with equal assurance, declare 
that he had signalled that the line was blocked. We held 
that the frequency with which such a controversy arose 
demanded that the telegraph instruments in use should be 
fitted with an automatic means of recording the messages 
transmitted by their means. A system of automatic 
registration might, in the first instance, be applied to 
signals controlling tunnel sections, but as its value became 
recognised it should, we held, be applied to all signals. 








Iv is expected that the briquetting plant at Estevan, 
Saskatchewan, will be at work very shortly. The aim is 
to produce 750,000 tons of fuel annually. 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE MOHR CIRCLE, 





Sir,—-In the interesting article in your issue of August 26th 
there are two of Mr. Swift's diagrams that do not quite bring 
out the full possibilities of the construction. 

(a) In the first diagram he deals only with the special case 
where the shear is zero on two edges of the elemental prism. 
The circle construction for the more general case is very little 
more complicated than the special case and, once established, 
covers all cases. The subsequent steps in Mr. Swift's method of 
reaching the general case are then no longer required. 

(6) In dealing with “ unsymmetrical bending * the alternative 
circle construction—-given in Hitte as the Mohr-Land circle 


gives the required results much more neatly and simply than the 
diagrams in the article. 
The general construction is shown in Fig. 1. 
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G may be taken 


es the centroid of the beam section ; GY are a pair of 
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rectangular axes; GP, P A are made to represent L, and I,, 
and P O to represent the corresponding product of inertia I,,. 
For any other pair of rectangular axes G X', G Y' the quantities 
are obtained by dropping a perpendicular O P' on the corre- 
sponding diameter of the circle. In some cases P' may be 
determined by the intersection of the diameter with the circle on 
OC as diameter. 

Once O is known 
usual methods of giving the data 
be determined. 

A couple M in the plane of G D—-Fig. 2—will give a neutral 
axis along G B. Instead of taking the component of M about 
G B along with I,, it is simpler to treat B O as the virtual I 
of the section. The stress at any point distant y from the neutral 
axis is given by a formula of the usual type, allowance being 


My 
BO’ 


and it can be found easily from any of the 
the effect of any couple can 


made for the scale of BO. f 
Leeds, September 6th. 8. H. Ste.rox. 


RECENT BRITISH LOCOMOTIVES. 


Sir,—-Referring to your correspondent, C. M. Keiller, 
Friday's issue, it is quite easy to understand the attitude of the 
* Protagonists of the Compound.” A man who can “ boldly 
claim ” a 50 per cent. or more increase of power should not need 


in 


to go cap in hand to locomotive engineers. 

I am afraid, however, that your correspondent hits the nail 
on the head with his “ mere fad,” for all our railway engineers 
seem obsessed with the one idea that only their own gigantic 
creations can overcome the transport difficulties. 

On behalf of the person chiefly interested, I, 
challenged the G.W. and L.M. and 8. to a test between one of 
their own two-cylinder locomotives converted by us and one 
of their latest giants, in order that we could prove to them our 
claim to save 30 to 40 per cent. in fuel consumption with greatly 
increased efficiency. We offered to guarantee the cost of the 
test in the event of our failure, but even this bait was not 
sufficient to prevent the offer being turned down. However, 
private enterprise will shortly prove our contention. 

I have stated in a previous letter that it was practically im- 
possible to get any invention tested on our railways, unless 
it emanated from their own engineering staffs, and to a great 
extent Mr. Keiller’s letter bears this out. 

I regret no one has taken up the matter of the Great Northern 
locomotive No. 1331, referred to in my letter you kindly pub- 
lished on the 29th ult. 


personally, 


E. P. Atnsworrs. 
Harrogate, September 12th. 


LEVEL LUFFING JIB CRANES. 





Sir,—I have read with much interest the article on level 
luffing jib cranes, by Edward G. Fiegehen, in your issues of 
August 26th and September 2nd, and should like to supplement 
it by the following remarks. 

Mr. Fiegehen states that it is a general principle common to 
all level luffing gears that the resultant of external forces at the 





jib head, due to the hoisting rope tensions, must pass down the 





axis of the jib in all positions, but it is evident from the examples 
given that this is an incomplete statement. The Mitchell 
Williams gear, Fig. 12, the Toplis (1925) gear, Fig. 13, and the 
Mitchell gear, Fig. 17, do not comply with it, and in these 
designs the jib is subject to a bending moment, due to com- 
ponents of the applied forces at right angles to the jib axis, as 
well as to the compressive stress due to the components parallel! 
to the jib axis. In these cases the moments of all forces applied 
to the jib by the hoisting ropes and the links, about the jib 
pivot, must be zero. It is to be noted that a jib which has to 
withstand combined bending and compressive stresses must 
in general be more heavily constructed that one which is subject 
to the compressive stress only. 

With regard to compensation due to pulley position only, 
mathematical proof was given in a letter by Mr. W. L. Reilly, 
published in your columns of February 26th, 1926, that with a 
fixed pulley position such compensation cannot be exact 
although a close approximation may be obtained under certain 
conditions. If, however, the pulleys are made to move through 
a small range, either vertically or horizontally, in correspondence 
with the movement of the jib, exact compensation can be got, 
and this is the principle employed in the level huffing cranes 
which are made by George Russell and Co., Ltd., under my 
patents. 

H. 


A. Wepve... 


Motherwell, September 12th. 


A FAMILY OF ENGINEERS, 


Sir,—I am sending you some particulars about a family 
who have been working at the great profession for a century and 
# half, as I fancy that it must be a very exceptional record. 

In 1675 Michael Loam was baptised in the parish church of 
St. Agnes, Cornwall. Michael Loam had a son baptised and 
called Michael on August 9th, 1730. The son of this Michael 
Loam was born on September 27th, 1761. He for 
Messrs. Boulton and Watt, and was “ highly regarded " by Mr. 
Murdock. He received an offer of employment at their Soho 
(Birmingham) works, but decided to stay in Cornwall. In 1793 
or 4 he worked an engine at Wheel Batson and was employed as 
head engineer at Wheel Crenver in 1800. He died in 1808, 

His son Michael, born in 1797, lived at Tresterby, and at the 
Manor House, Moditonham, he invented the man engine and 
the hydraulic wheel referred to in your paper on July 5th, 1861. 
He carried on « considerable practice as consulting engineer. 
He died at Moditonham in 1872. 

His son Matthew, born in 1819, baptised in the parish of 
Gwennap, in Cornwall, continued the engineering practice, 
putting in useful work. It may be of interest to note that there 
are two of his engines Cornish pumping-——working to-day at 
the Hodborrow mines in Cumberland, though the auxiliary 
He died at Moditonham 


worked 


engines have been recently electrified. 
in 1902. 

His son Michael, born in 1840, at Gwennap, assisted in his 
engineering work. He died at Moditonham in 1927. 

His son Matthew, born in 1865, after passing through Coopers 
Hill, spent twenty-eight years of his life in engineering under 
the Indian Government in the D.?.W. He lives at Moditonham. 

His son Michael, born 1903—my nephew—is studying engi- 
neering at the Glasgow University. 

The passing of my father, Michael Loam, at Moditonham, was 
the occasion of some notes in the Western Morning News and 
the Cornish Times recently. 

Epvear Loam, M.LE.E. 

London, W. 2, September 7th. 


THE POST OFFICE AND RURAL ELECTRICITY 
SCHEMES. 


Sir,-Shortly after reading the leading article in your issue 
of September 2nd, in which you refer to the obstructive policy 
of the Post Office officials with regard to overhead power lines, 
I received from the G.P.O. a request that I should consent to 
the placing of a telegraph stay-pole in a field which Lown. In 
granting permission, I have written across the form—* This 
consent will be withdrawn at once if ever I hear of the G.P.O. 
making objection to overhead power lines in the district.” I 
suggest that if other property owners gave the same warning, 
and exercised their right to compel the removal of all G.P.O. 
poles, &c., after three months’ notice, in the event of unreasonable 
conduct of the G.P.O. with regard to overhead power lines, we 
should have less official objections to the latter. X. Y. Z. 

September 6th. 


CENTENARY OF THE FIRST RAILWAY IN FRANCE, 

Sir,—-I desire to thank Mr. J. G. H. Warren for the trouble 
which he kindly took to ascertain the facts with regard to 
Verpilleux’s steam tender locomotives, as shown by his letter 
in your issue dated August 19th. 

Respecting the intermediate position for outside cylinders, 
there is no doubt, of course, that this plan was adopted by the 
Great Western Railway for their four-cylinder simple engines 
as a result of the importation of the de Glehn compound La 
France in 1903. F. W. Brewer. 

Stevenage, Herts., September 9th. 


THE FLETTNER RUDDER. 
Sir,—In reply to your correspondent, Mr. 8. P. Christie, 
regarding the turning circle of the T.s.s. Marlowe, equipped with 
Flettner rudders, the test was made at “ full speed " with both 
propellers rotating ahead at the same rates of revolution (approx. 
120 r.p.m.). The direction of rotation of both propellers is 
outwards. The time taken to put the rudder from * hard over" 
to “ hard over "’ at 12 knots is 9 seconds. ° 
London, September 9th. ¥. Annoip Best. 








Tue sinkings at the Betteshanger Colliery, near Deal, 
have, says the Iron and Coal Trades Review, proved the 
coal down to the thick seam. This seam, which is 6ft. 
thick, was proved at a depth of 2400ft. It has been decided 


for the present, however, to work a seam reached at 
2150ft. This has a thickness of 4ft. 4in. and is reported 


to be suitable both for house and steam-raising purposes. 
The work of driving the headings is proceeding, and in 
future the output will gradually increase. 
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A Large Slow-speed Alternator. 


As our readers may remember, a 15,000 horse-power 
Diesel engine generating set was installed some time ago 
in the Neuhof power station of the Hamburg electricity 
works for the purpose of dealing with peak loads. In our 
issue of June 25th of last year the engine belonging to the 
set was described, but at that time the makers, the Siemens 
Schuckert Company, were not in a position to supply 
particulars and illustrations of the electric generator, 
which, however, have now come to hand. As will be 
gathered from the illustration, Fig. 1, on page 310, the 
machine is of very massive construction, and as it gene- 
rates 6300-volt current at a periodicity of 50 periods per 
second at the low speed of 94 revolutions per minute, the 
rotor has no fewer than sixty-four poles. 

The four-part iron rotor illustrated in Fig. 3 is mounted 





FIG. 3- ROTOR 


on a shaft 291in. in diameter, and the sections of the rotor 
are clamped together by sixteen shrunk rings and twelve 
bolts, whilst the poles are held in position by a number 
of long serews. The pole core pieces are composed of 
cast steel, whilst the pole shoes consist of laminations, 
held in dovetailed grooves and bolted to the cores from 
the side, the shape of the shoes being such that the voltage 
curve has practically a sinusoidal form. Bars in the shoes 
and two rings on each side of the poles constitute the 
compensating winding, and in order to facilitate the 
removal of any one of the poles on site the compensating 
rings are subdivided. The pole windings consist of bare 
copper strip wound edgewise with paper insulation between 
the layers, the windings being firmly pressed together, 
and carried on an iron shel!, which slips over the pole, so 
that by loosening a few screws and connections a complete 
pole winding can be removed and replaced by another 
winding in a very short space of time. 

Current is fed into the rotor windings by way of large 
diameter bronze slip rings mounted on a cast iron boss. 
The generator is cooled partly by ventilating vanes on 
both sides of the rotor—as shown in Fig. 1 on page 310— 


and partly by a separate fan. The cooling air enters from 
below through the pit, and is drawn into the rotor at 
both sides. Part of the air passes through radial ducts 
in the rim of the rotor and between the poles, and it then 
circulates through the annular ducts in the stator iron 
into the hollow stator housing. Air is also drawn by the 
rotor vanes through the coil ends, as indicated by the 
arrows in Fig. 4. In that drawing the complete cooling 
arrangements are shown. The motor-driven fan is indicated 
at A, the air cooler at B, the cooling pump at C, the hot air 
duct at D, and the cold air duct at E. As the air is circu- 
lated on the closed circuit system—the end shields of 
the machine shown in Fig. 1 on page 310 having been 
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FIG. 4—COOLING ARRANGEMENTS 


removed—it is used over and over again, and freedom 
from dust is ensured. A set of remote reading resistance 
thermometers on the central control board indicate the 
temperatures of the air intake and outlet at four points 
on the stator iron, and also of the fresh and waste water 
from the cooler, whilst the volume of water passing 
through the latter is measured by means of a Venturi 
meter on the cold side, and the readings are trans- 
mitted electrically to the control board. Periodical 
measurements of the temperature and water circulation 
enable the cooling water to be adjusted to suit require- 
ments, and, if necessary, the fan is put out of action. 
Undue rises of temperature can readily be detected, but 
as an additional security an electrically operated relay 
actuates optical and acoustic signals in the event of the 
temperature of the cooling air rising above safe limits or 





if the cooling water should fail. Morcover, in the event of 
any of the control circuits being broken, alarm sirens, &c., 
are set in action. The instruments, switches and optical 
signals of the control system are combined on a pillar 
mounted in the neighbourhood of the generator. 
Normally, the bearings of the generator are lubricated 
with oil rings, but in order to reduce the starting torque, 
a hand-operated oil pump is provided, so that a film of 
oil may be formed between the shaft and the lower bearing. 
The coupling flange is forged solid with one end of the 
shaft, and it is 43}in. in diameter, the power being trans- 
mitted through twelve pins with a sliding fit. The 
stationary part of the generator is carried in a four-part 
cast iron yoke, approximately 27ft. in diameter, the section 
being of box form, which not only gives great rigidity, 
but also provides the necessary receiver for the cooling 
air. In order to reduce sagging, the stator is supported 
on the foundation by two pillars placed in the pit. The 
active iron is carried in a series of dovetail grooves in the 
stator casing, in which it is rigidly secured, and the grooves 
are spaced so closely that each segment is held in at least 
two places. A series of annular ducts distributed over the 
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FIG. 5—-EXCITER POLE PIECE 


face of the active iron serve to provide a path for the air 
for cooling the iron and the high-tension windings. The 
laminations are held between two stout end plates which are 
secured by bolts placed outside the circumference of the 
active iron. Each slot carcies two copper bars embedded 
in micanite, each bar consisting of a number of con- 
ductors in order to reduce eddy currents. 

The windings aro enclosed in the partially closed 
slots by impregnated hardwood wedges. Tho end coils, 
which are composed of solid copper, are heavily stayed 
against each other and in the frame in order that they 
may withstand the enormous stresses which may be set 
up by short circuits. The bars of the windings are so 
connected that the voltage between any two bars in the 
same slot does not exceed that of a single turn. Copper 
bars insulated with pressed mica connoct the stator wind- 
ings to the terminals. A quarter of the stator is shown 
fully wound in Fig. 2 on page 310, where one of the stator 
feet can be seen on the left, whilst the terminals are to be 
seen in the centre. As the machine has an open star 
winding there are six terminals or two per phase. End 
shields on both sides of the machine serve for enclosing the 
generator in an air-tight casing. 

The exciting current is provided by a slow-speed 
generator with sixteen “ isthmus " poles, which are poles 
designed so that at one part of the magnetic circuit the 
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iron section is considerably diminished, with the result 
that even at low voltages the lines of force are bunched 
together, thus giving a very high flux density, as indicated 
at ¢éin Fig. 5. With the aid of this arrangement it is 
possible to alter the characteristic curves of the exciter, so as 
to obtain constant regulation over the entire voltage rango, 
and a series regulator is unnecessary, voltage regulation be- 
ing obtained solely by means of the shunt regulator of the 
exciter. As the reliability of the whole set depends just 
as much upon the exciter as it does upon the generator 
itself, very great care was paid to the design and con- 
struction of the exciter. In order that the heavy moving 
parts of the set might be turned with ease during erection, 
and also when repairs are necessary, electrically driven 
barring gear has been provided, the mechanical parts of 
which being made by Blohm and Voss. The speed of the 
motor is reduced by spur and worm gears, and the power is 
transmitted to the rotor through a toothed rim, which is 
bolted to the rotor. 

Before dispatch, the set was fully tested. Oscillograms 
showed that the generator gave a pure sine curve, whilst, 
neglecting bearing friction, but taking into account wind- 
age losses in accordance with the German regulations, the 
following efficiencies were obtained : 


Output in kVa : -- 13,000 .. 9,750 .. 6,500 .. 2,25 

Efficiency at cos ¢ = 1 - 96-9 .. 96-8 .. 96-3 .. 93-9 

Efficiency at cos ¢ = 0°8 95-8 .. 05°:7 .. 95-1 .. 92:3 
The guaranteed figures were :— 

Output ir kVa .- 13,000 .. 9,750 .. 6,500 .. 3,250 

Efficiency at cos ¢ = 1 95-5 .. 95 .. 94°5 .. 92-5 

Efficiency at cos ¢ = 0°8 04:5 .. 94 .. 93 - 90-5 


‘ , : . 
These favourable results were obtained chiefly by the 


employment of special stator iron and by reducing the 
auxiliary losses to a minimum. During the time the set 


has been in service the machine has met all expectations, | 


and it has proved very flexible. The generator works in 
parallel through transformers with the turbo-generator 
sets running at a speed of 1500 revolutions per minute in 
the Tiefstack power station, and apparently no difficulties 
have been experienced. During the test at the station, the 
fully loaded generator was suddenly relieved of its load 
when the speed rose to 108 revolutions per minute, but 
within 32 seconds the governor reduced the speed to the 
normal value of 94 revolutions per minute. In the case 
of necessity, it is possible to start the set, synchronise it 
and take over the full load in a period of about 8 minutes. 








Wrought Steel Steam Valves. 


THE increases in steam pressures and temperatures, 
which have taken place within the past few years, have 
resulted in a drastic revision of the design and manufacture 
of steam fittings. Cast iron is not reliable in such con- 
ditions, while bronze begins to fail at a temperature of 
about 500 deg. Fah. As a result, recourse has been had 
to cast steel. Whilst many cast steel valve bodies and 
other fittings are in successful use it cannot be denied 
that wrought steel should be even more satisfactory if 
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WROUGHT STEEL VALVE 
it were obtainable at comparable prices. In_ these 


circumstances it is gratifying to find that a firm of 
English engineers has discovered a means of producing 
valves of solid wrought steel up to 4in. in diameter, while 
a pattern 5in. in diameter is in preparation. These valves, 
some of which we illustrate, are being made by Dewrance 
and Co., Ltd., of 165, Great Dover-street, London, 8.E. 1. 

The bodies are solid drop forgings of steel machined 
out to provide the necessary passages for the steam. The 


steel employed has a maximum stress of 30 tons per square 


silicon, 0-05 ; sulphur, 0-02; phosphorus, 0-01; and man- 
ganese, 0-40. ter being forged to their exterior form 
the bodies are thoroughly normalised to remove any in- 
ternal stresses, and are then bored, drilled, faced and gener- 
ally machined to produce the final shape. It is obvious 
that in these processes any hidden flaws will almost cer- 
tainly be revealed ; but drop forging is, by nature, of a 
reliable character, and the minimising of ‘‘ wasters \’ enables 
the makers to produce the new valves at a price to compete 
with steel castings, although the amount of machining 
they require is naturally much greater. 

On reference to the two line drawings which we reproduce 
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WROUGHT STEEL STOP VALVE 


to bore out the parallel slide valve from a solid forging, 
while in the case of the stop valve the passages may be 
produced by angular drilling. Apropos the latter operation, 
it will be seen that there is, inevitably, a difference in the 
wall thickness on opposite sides of the steam passage ; 
but, in view of the fact that the metal is wrought, not cast, 
this feature produces no difficulties on account of changes 
in temperature. 

Both the valves and their seatings are of a nickel alloy 
which is very resistant to erosion and corrosion, and in the 
larger sizes the seatings are cast centrifugally, so that 
they are very homogeneous and dense. The seatings, 
it will be seen, are screwed into the bodies, and are provided 
with lugs for the engagement of a tool if it is necessary 




















WROUGHT STEEL BLOW-DOWN VALVE 


to withdraw them for overhaul. In this connection we 
have made special inquiry of the makers, and they assure 
us that even after prolonged service at high temperatures, 
there is no great difficulty in unscrewing these seatings. 

The spindles of these valves are of forged mild steel, 
nickelled on the surface, and the only exceptions to the 
use of wrought material throughout the construction of 
the valve, are the hand wheel, of cast iron, the nut and 
the gland, both of which are of bronze. 

The stuffing-box is rather interesting, as it has been 
found that no ordinary soft packing will stand up to the 
high temperatures for which these valves are intended. 
So the packing is formed of a series of hollow rings of 
flexible composition facing one another, as shown in the 


it will be seen that it is a comparatively simple matter | 


with little steel shot, which simulate a liquid filling without 
being subject to evaporation. The result is that when the 
gland is screwed down the packing takes a nice even bed- 
ding on the spindle and in the box, through the shot 
sliding over another and producing an equal pressure in 
all directions. 

Apart from the features which we have mentioned, 
these wrought steel valves are quite orthodox and are 
adaptable to the ordinary style of piping lay-out ; but by 
a slight modification in the design of the stop valve, which 























WROUGHT STEEL VALVE 


involves a little “ setting "’ of the pipes, it has been found 

ssible to reduce their weight very considerably for, for 
instance, naval purposes ; the same broad principles have 
also been embodied in other steam fittings, such as water 
gauges and blow-down valves. 











South African Engineering Notes. 


New Coke Ovens. 


TWENTY additional coke ovens have been erected 
by the Dundee Coal Company, Ltd., at its by-products 
works at Waschbank (Natal), in order to meet the steadily 
increasing demand for coke and by-products. 


Cape to Rand Roads. 


The rapid increase in the volume of road transport 
is compelling recognition of the fact that the Union of 
South Africa will very shortly have to face the necessity 
for embarking upon a comprehensive and exceedingly 
large scheme of road construction. One of the most 
urgent needs is a main road between Cape Town and the 
Rand. Many suggestions have been made as to the best 
material to employ for the purpose of constructing inter- 
provincial and other main arteries, and considerable in- 
terest has been aroused by the suggestion made by Pro- 
fessor Geo. Stewart, Assoc. M. Inst. C.E., of the University 
of Cape Town, in a paper which he read before the Institute 
of Municipal and County Engineers—at the seventh annual 
conference held in Bulawayo early in July—on ‘* Concrete 
and Concrete Roads.” Professor Stewart favoured the 
construction of an 18ft. wide cement concrete road from 
Cape Town to Johannesburg. This he estimated would 
cost £5,300,000 approximately, and it would afford a 
channel for the utilisation of the unemployed skilled labour 
with which Municipal and Divisional Councils are at present 
burdened. Materials for the purpose had been generously 
deposited by nature within easy reach. Cement concrete 
had great compressive strength under all weather con- 
ditions, and would not appreciable corrugate. The cost 
was of primary importance. In the Cape some of the 
asphalted concrete roads with cement concrete founda- 
tions had cost more than £1 per square yard. Cement 
concrete foundations of asphalt roads cost about 7s. 6d. 
per square yard, and including foundation and surface 
would cost about 12s. per square yard. They were sani- 
tary, on account of their smooth, hard, self-cleaning 
surface, and with proper materials and workmanship 
there was no reason why cracks should occur. The cement 
concrete road could be laid at a flat camber, thus encourag- 
ing traffic to distribute itself over the whole surface. Such 
roads had a low tractive resistance, an invaluable essential 
in a road material. Automobile tires wore out faster on 
good macadam roads than on cement-concrete roads. 
Concrete roads were more visible at night, because of their 








inch, a yield point of 18 tons and an elongation of 35 per 
cent, 


has the following analysis :—Carbon, 0-18; 
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per annum per mile in favour of cement-concrete roads 
compared with sheet asphalt for an average of 150 tons 
of traffic per day. If a roadway carried more than sixty- 
two cars a day the reduced costs in petrol and tires alone 
made a cement concrete road actually cheaper for the 
user than a macadam., Cement-concrete roads are in use 
in Durban ard Johannesburg, and have proved satisfactory 
while another is under construction in the Cape. 


Big Cargo ‘‘ Lifts’? at Delagoa Bay. 


Two notable lifts have been recently negotiated 
at the Portuguese Port of Lorenzo Marques and the 
nearest landing place for goods destined for Johannesburg 
and the Rand. Both lifts were performed on the same 
day, one being the landing from the German steamer 
Urundi of a 56-tons tug for use at Beira, to which it is to 
be towed, and the other the discharging from the steamer 
Baron Kelom of a locomotive from America weighing 
58 tons, and intended for the Coronation Colliery 
(Witbank, Transvaal). Lorenzo Marques is the only 
South African port where lifts of this weight can be 
handled, and they were negotiated without the slightest 
difficulty. The locomotive was landed on the rails ready 
to steam off to Witbank. German and American éngineer- 
ing firms are steadily improving their business with British 
South Africa, and with the Portuguese and other Colonies 
and have even gained a footing in the Rhodesias, south 
and north. 


Fruit Cooling at Durban. 


The Minister of Railways and the Railway Board 
havg decided to spend £176,000 on a pre-cooling chamber 
at Durban. This money will not be spent all this year, but 
will be spread over a period. It is felt that this pre- 
cooling chamber will be of great advantage, because more 
than once in the history of the port, citrus fruit being 
loaded at Durban never became properly cooled before 
reaching the English market. The result was that a big 
percentage of the fruit arrived at the market unsaleable. 


Motor Vehicles in the Union. 


During the year 1926, according to the official 
figures just published, the total number of motor vehicles 
licensed in the Union was as follows :—In the Cape of Good 
Hope, 35,200 cars and taxis, 215 omnibuses, 2970 lorries, 
vans, &c., 6899 cycles, making a total of 45,284. Natal 
had 9827 cars and taxis, 279 omnibuses, 652 lorries, vans, 
&c., and 4803 cycles, totalling 15,561. In the Transvaal 
there were 23,812 cars and taxis, 152 omnibuses, 1629 
lorries, vans, &c., and 14,575 cycles, a total of 40,168. 
There were 9281 cars and taxis in the Orange Free State, 
10 omnibuses, 185 lorries, vans, &c., and 1379 cycles, 
making a total of 10,855. The Union totals were 78,120 
vans and taxis, 656 omnibuses, 5436 lorries, vans, &c., 
and 27,656 cycles, the grand total for vehicles being 
111,868. The percentage increase over 1925 for the Union 
as a whole was :—Cars and taxis, 24 per cent.; lorries, 
omnibuses and vans, 43 per cent.; motor cycles, 19 per 
cent. The country of origin of 70 per cent. of all motor 
vehicles was the United States and Canada, Great Britain 
being represented by 22 per cent. The ten most numerous 
makes of cars in use in the Union were :—Ford, 18,795 ; 
Dodge, 9387 ; Chevrolet, 8208; Buick, 5127; Overland, 
5063; Hupmobile, 3658; Studebaker 3210; Essex, 
2243; Maxwell, 1960; and Chrysler, 1932. 


New Coaches for S.A. Railways. 


After very considerable delay the result of the 
tenders invited by the South African Railway Administra- 
tion was announced late on August 4th. The contract 
has been given to Vickers and Metropolitan Carriage 
(S.A.), Ltd., on behalf of the Metropolitan Carriage, Wagon 
and Finance Company, Ltd., of Saltley, Birmingham. The 
coaches are to be manufactured at thé Saltley works. 
The tender was for fifteen coaches, second class, and 
twenty-one first-class suburban coaches with guard’s van 
attached. The price is £132,847, f.o.r. in bond, Durban, 
The contract was awarded to the British firm in com- 
petition with twenty-four others, a number of whom were 
from the Continent and Ameriva. The accepted tender 
was not the lowest of the twenty-four tenders submitted. 
There was keen competition from the biggest firms in 
America and Europe, but although there was great dis- 
parity in the prices tendered, it was decided that the 
tender of the Birmingham firm was more satisfactory. 
The coaches are to be of standard design with all the 
latest improvements for smoother running. 


Machinery for Rhodesia. 


The great expansion in agriculture, and mining 
in Southern Rhodesia is reflected in the import figures for, 
the first quarter of the present year. The value of agri- 
cultural machinery imported rose from £6683 in 1926 
to £23,625; mining machinery from £8069 to £21,746; 
and machinery and parts from £16,225 to £50,706. Another 
sign of improvement is the increased importation of power 
lorries, &c., which rose from seven, of the value of £891, 
to fifty-seven, of the value of £7413. The number of 
motor cars imported more than doubled itself, which sug- 
gests that there is no shortage of available cash and that 
road transportation is growing in popular favour. In 
spite of the preference given on British cars in the Customs, 
there are very few English makes being imported, the 
great bulk coming from Canada and America. Makers in 
Great Britain have been repeatedly informed of the 
various reasons—apart from price—which are responsible 
for this, but do nothing to remedy it. If some heads of 
firms and their experts would visit Rhodesia they would 
speedily realise where they lose, and the market is becoming 
of sufficient importance to justify such a visit. Naturally 
the growth of motor transport has meant a big advarce 
in petrol importation, the quantity increasing from 
135,346 gallons to 495,290 gallons, and the value from 
£11,029 to £44,894. The total value of all imports, 
excluding Government imports and specie, during the 
January-March period of 1927, was £1,489,033,fas com- 
pared with £1,078,360 in the corresponding period of the 
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THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Market Conditions. 


THERE is no material change to report this week 
in the Midland iron and steel trade. The iron market at 
Birmingham to-day—Thursday—was uncheered by any 
new promise. Current demand is disappointing. Users 
of iron and steel have poor order books. Expectations 
of quickened activity do not seem to be any nearer to 
fulfilment, for although some of the merchants reported 
rather more inquiries, the actual amount of business 
passing showed no improvement upon recent experiences. 
Recent reductions in prices of raw and finished iron and 
the rebate scheme in the steel department have all failed 
to incite consumers to buy in larger quantities, and the 
transactions taking place relate in almost every instance 
to material required for immediate consumption. Iron 
and steel masters are now looking to the October quarterly 
meeting in the hope that from that some idea of the 
requirements of consumers over the last three months 
of the year may be gained. 


The Steel Position. 


Consumers of steel in the Midlands have now 
had an opportunity fully to consider the rebate scheme, 
apd many new criticisms are levelled at it. One point 
raised is as to the position of sections re-rolled in this 
country from foreign steel; will they come within the 
prohibited degrees ? It is assumed that they will. In 
this connection, it is pointed out, the re-rollers remain 
entirely unpledged, and it is well known that some of the 
steel works which are signatories to the scheme have in the 
past twelve months rolled thousands of tons of plates, 
sections, bars, &c., from foreign material. Another 
criticism is that the scheme includes sections over 6in., 
whereas on the previous occasion when a rebate scheme was 
introduced 6in. to 8in. and upwards were not included, 
and the structural engineer was at liberty to buy in either 
the British or foreign market. Another query was as 
to whether the steel makers offering the rebate would them- 
selves be prepared to give an undertaking against having 
anything to do with raw steel from abroad. The view 
held by merchants and consumers is that the steel works 
will be just as much at liberty to re-roll foreign steel or use 
such pig iron as they can buy advantageously, as_ the 
re-rollers themselves. The result of careful consideration 
of the scheme has been the sending out of steel works of 
a list of questions considered pecessary for the protection 
of the consumer. At the moment, therfore, many con- 
sumers are withholding orders until they have obtained 
the requisite guarantees. Other critics of the schome 
state that in the southern area, where the Association 
basis for sections is 2s. 6d. above that which applies in 
the Midlands, prices above the minimum of £7 15s. are 
said to have been demanded since the issue of the rebate 
terms. It was suggested that this was a ready way of 
annulling the rebate. Up to the present continental makers 
have not replied with any lowering of prices. German 
joists are offering at £5 15s., as compared with the British 
price of £7 12s. 6d. Finished steel bars from Belgium can 
be bought at £4 17s. 6d., angles £4 16s. 6d., and Belgian 
No. 3 iron at £4 16s. 6d. f.o.b. Antwerp. About 22s. has 
to be added to these prices to cover transport charges 
from Antwerp to this district. Supporters of the scheme 





offered bars to Black Country users at £10, or 5s. below 


local makers’ fi Staffordshire ironmasters have 
now gone one better, but, so far, it must be admitted, with- 
out stimulating demand. They have assured themselves, 
however, that the demand is non-existent, and that they 
are not losing much wanted orders to Lancashire. Common 
bars for. nut and bolt and hurdle making have also fallen 
in value 10s. per ton. On ’Change in Birmingham to-day 
£9 5s. was commonly quoted, though a few producers 
asked more for small scale business. Inquiry for this 
class of iron is, at the moment, insignificant. Wrought 
iron gas tube strip is maintained at £11 17s. 6d. 


Scrap. 


Sellers of scrap have been compelled, if they are 
to make sales, to reduce their prices. Offers from South 
Wales for supplies at £2 17s. 6d. were last week turned 
down, but since then they have been accepted. In a few 
instances sellers still ask £3 2s. 6d. for delivery to South 
Wales, but £2 17s. 6d. was generally accepted. For 
delivery in this district sellers quote £2 10s. Formerly 
the steel works insisted on heavy steel scrap, but are now 
willing to take turnings and shearings at much lower prices. 
Some time ago Germany was taking large quantities of 
scrap, but this trade has now practically ceased. 


Galvanised Sheets. 


The galvanised sheet market expands but slowly, 
24-gauge material being quoted at £14 to £14 2s, 6d. f.o.b. 
Although corrugated sheets are quoted at £14 as a basis 
this figure, it is claimed, can be shaded for an attractive 
order. Many of the local mills which demand £14 2s. 6d. 
for their output have good order books, and are assured 
of work at least to the end of the year. 


Edge Tools. 


Midland edge-tool makers continue moderately 
well engaged, but most of the orders on their books are 
for the export market. They report that South Africa 
has not been a good market this year for cultivating tools, 
unfavourable agricultural conditions having, it is said, 


impaired purchasing power. Demand for plantation 
tools for South and Central America is patchy. The 
Argentine remains a good market for edge tools. As in 


most of the South American markets, however, business 
depends more on price than on quality, and European 
competition is very keen. Spain is challenging fortune 
rather vigurously for the trade of the West, and some 
displacement of the cheap products of Italy and Germany 
has been effected in territories where Spanish influence is 
strong. Few orders for tools for rubber plantations have 
reached the Midlands since the period of inflation. It is 
believed that stocks in Malaya and other rubber-growing 
regions have now been cleared to a great extent, and that 
the stabilisation of the industry will produce more business 
very soon. 


End of Dudley Furnaces. 


Two furnaces formerly belonging to Messrs. Pearson 
at Netherton, near Dudley, at least 100 years old and 
out of action for the last five or six years, are now being 
offered for sale to be broken up. They are probably con- 
sidered to be old-fashioned and therefore not competitive 
under present trading conditions. 
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are impressing structural engineers and other contractors 
with the fact that those of them who do not find it to their 
interest to tie themselves to British steel will be at a decided 
disadvantage in tendering for important works in which 
the use of British steel only is stipulated. It is recognised 
that British steel is specified in many of the most desirable 
and valuable contracts, and that the tendency to stipulate 
British material is increasing. The Government buys 
British steel as do the Crown Agents. Many municipal 
and other public authorities stipulate in allotting contracts 
that only British material shall be used. while the 
home railways have always used a considerable pro- 
portion of native steel. A certain number of steel con- 
sumers accept the rebate and its obligations unhesitatingly, 
but others refuse it. The success or failure of the scheme 
depends upon those steel consumers who occupy the middle 
position, and who have not yet decided upon what course 
to adopt. Business in the steel department is for the 
moment quiet. There is evidence that a good deal of 
work is available for contractors and others when they 
consider they can handle it safely. Values alike of finished 
material and semis are unchanged. 


| 
Pig Iron. 
There are no fresh developments in the pig iron 
department. Blast-furnacemen in the Midlands per- 
sistently return a firm *‘ ro” to pressure for further price 
concessions. There is a slightly better inquiry for foundry 
grades and some Derbyshire and Northamptonshire 
furnaces report this week the sale of moderately large 
tonnages at the ruling rates. The firm attitude taken up 
by producers with regard to price, however, is less attribut- 
able to any new inspiration in the market than to the fact 
that what is generally regarded as the worst season of the 
year is now left behind, and with the autumn demand 
coming along furnacemen think the time for a rally has 
arrived. Derbyshire No. 3 foundry is quoted firm at 
£3 5s., Northamptonshire at £3 0s. 6d., and North Stafford- 
shire at £3 5s. Consumers are not favourably circum- 
stanced ; forward requirements are so indefinite that hand- 
to-mouth buying is still the rule. The forge iron section is 
inactive. 


Staffordshire Bar Iron Prices. 


The depression in the Staffordshire finished iron 
trade continues, and values of lower grade bars are on the 
decline. Marked bars, for which there is a fair demand, 
are maintained at £13 10s., but Crown quality bars are 
down a further 10s. per ton, being now offered at £9 15s. 





preceding year. 








Lancashire makers a few weeks ago cut their prices and 


| is content to wait before tackling the bigger job. 





(From our own Correspondents.) 
MANCHESTER. 
A Tube for Manchester ? 


Tue publication this week of the outline of a 
scheme prepared by the special Underground Railway 
Committee which is to be submitted to an early meeting 
of the Manchester City Council marks a definite stage in 
the city’s attempt to solve its traffic problem. Expert 
opinion is that little engineering difficulty will stand in 
the way; the carrying out of the Committee’s recom- 
mendations is a question primarily of finance. The com- 
plete scheme would entail an estimated expenditure of 
£20,000,000, covering a total distance of about 35 miles, 
and embracing an inner ring in the city linking up the 
railway stations and six lines running out to various 
suburbs. The sum mentioned is the estimated capital 
requirement to cover the cost of construction and for the 
provision of stations and of the necessary rolling stock, 
the estimated cost of constructing the tube varying between 
£250,000 and £300,000 a mile. The Committee apparently 
What 
they propose as the first step is the construction of the 
inner ring and of one line running from Piccadilly, in the 
centre of the city, out to Withington, a distance of about 
4 miles. It is considered as not improbable that this part 
of the scheme alone, in its first year’s working, would be 
called upon to deal with some 100,000,000 passengers, and 
would soon prove a financial sugcess. The cost of this 
would be between £4,000,000 and £5,000,000, and no diffi- 
culty in raising this sum, at all events, is anticipated. 


General Manager and Chief Engineer. 


A subtle difference between the administrative 
capacity of a general manager and that of a chief engineer 
seems to exist in the mind of one of the Manchester City 
Councillors. At the last meeting of the Council the minutes 
of the General Purposes Committee contained a recom- 
mendation to advertise for a general manager of the gas 
department. On the ground that “ there would then be 
no question of his superiority over everybody else in the 
department,” the chairman of the Gas Committee was 
asked by a member of the Council if he was prepared to 
make such an office really effective by combining with the 
position of general manager that of chief engineer. The 
suggestion was adopted, though not without protest from 
another questioner against what was described as ‘ quib- 
bling.” Arising out of the recent explosion at the Brad- 
ford-road gasworks of the Corporation, a recommendation 
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of the Gas Committee, instructing a Manchester firm to 
undertake the necessary repairs to Nos. 1 and 2 gasholders, 
under the direction of the consulting engineer, was con- 
firmed. In the course of the discussion it was suggested 
that it was desirable to conclude the official investigation 
into the cause of the explosion before starting repairing 
operations which might destroy the chances of discovering 
the cause. 


Ribble Current for Blackpool. 


The testing of the new cable to convey electricity 
from the Ribble power station at Preston to Blackpool 
and through Blackpool to Lytham St. Anne’s was success- 
fully carried out last week-end. The present capacity of 
the generating plant at the Ribble station is 50,000 H.P., 
and additional plant for a further 17,000 H.P. is being 
installed. From Preston the bulk supply of current is 
transmitted at a voltage of about 35,000 being stepped 
down at the Blackpool station to 6600 volts. The distance 
between the two towns is 17 miles, and for 13 miles the 
cable is carried overhead. 


Personal 
Mr. William Horace Coomber, Manchester divi- 
sional engineer on the London, Midland and Scottish 


Railway, retired from the service this week on reaching the 
age limit. Mr. Coomber entered the drawing-office of 
the Lancashire and Yorkshire Railway in 1882. In 1921, 
at the time of the railway grouping, he was assistant 
engineer and was promoted to the position of divisional 
engineer. 


Non-ferrous Metals. 


Up to last week-end tin had been a compara- 
tively steady section of the non-ferrous metal market. 
In the opening days of the present week, however, a good 
deal of ground was lost, cash metal at the moment of 
writing being nearly £6 a ton lower than it was a week 
ago, the decline being one of the most serious that has 
been experienced for some time. There is food for reflec- 
tion in the fact that, notwithstanding a further reduction 
in the stocks of the metal in this country, the speculative 
element is so little sure of its ground that dealings latterly 
have been on a lower scale than for some weeks. The 
explanation is, of course, that there are indications of 
increasing production, and this may prove an important 
market factor before long. The industrial demand in this 
country is already at a low ebb, and is unlikely to expand 
to any appreciable extent until there is something like 
reasonable stability in the tin market. Among industrial 
users of copper the cable-making industry is about the 
most active buying section, the demand in other respects 
being quiet. The fact remains, however, that copper has 
been the least affected by the general weakness among 
the non-ferrous metals, although it has given way a little. 
Lead is about as uninteresting as it well can be, and the 
result of the fall during the past week is that current 
values are lower than they have been for about five years. 
Under the circumstances, users are limiting their demands 
as much as possible, buying confidence being small in spite 
of the cheapness of this metal. Supplies of spelter are more 
than sufficient to satisfy market requirements, and here, 
again, there has been a fall in values, although much less 
severe than in the case of lead. 


Iron. 


There has been a little more business stirring 
in the local pig iron market this week, but the improvement 
is not so pronounced as to arouse any jubilation among 
sellers. As a matter of fact, the demand from users in this 
area during the last few months has been of an extremely 
fluctuating character, although even at its best it has been 
on a relatively quiet scale. The buying movement this 
week therefore has been merely the slightly upward swing 
of the pendulum that the market expects after a quiet 
spell, and is no indication that the autumn revival which 
producers have been awaiting has set in. There is a certain 
amount of forward buying going on, one or two moderate 
transactions on this market during the last few days 
covering delivery during the next four months, but, 
generally speaking, the bulk of the current business is 
made up of comparatively small parcels. Derbyshire 
makers have been quoting for delivery Manchester or 
equal distance at about 73s. 6d. per ton, although down to 
73s. has been accepted in the case of larger-sized parcels, 
Staffordshire has been selling at from 74s. to 
74s. td., Middlesbrough at 80s. 8d., Scottish at about 92s., 
and hematite at from 87s. 6d. up to 90s. There has been 
no improvement in the bar iron section, and Lancashire 
Crown quality bars are still being quoted at £10 per ton 
and seconds at £9 10s. The influx of continental bar iron 
into the nut and bolt manufacturing districts of Lanca- 
shire at as much as £4 a ton below the current values 
of the locally made iron accounts in a large measure for 
the poor state of the demand for the latter. 


whilst 


Steel. 


So far as British steel materials are concerned, 
there has been little or no development to report. The 
rebate scheme is still very much under discussion, but it 
is as yet impossible to gauge its general reception by users, 
that is, to the extent of its acceptance. It is obvious, 
however, that finance rather than sentiment will be the 
guiding factor in each case. Meanwhile, the demand 
continues quiet all round. Boiler plates are meeting with 
a very limited demand at the moment at about £11 2s. 6d. 
per ton. There is not a great deal of business passing in 
steel bars, prices of which vary from £7 15s. to £8 10s. per 
ton. Sections and joists are in moderate request at 
£7 12s. 6d., as are also tank plates at £8 7s. 6d. per ton. 
Galvanised sheets are slow and easy at about £13 15s. 
per ton, f.0.b., for the 24-gauge materials. Inquiry for 
itnported steel has not expanded much and there is a good 
deal of competition in evidence among sellers. Quotations 
at £5 2s. 6d. per ton for continental billets, 


are easy 


£5 6s. for sheet bars, £6 10s. for wire rods, £5 14s. for joists 
and sections, £7 10s. for Siemens plates, £7 2s. 6d. for 
ordinary plates, and £5 13s. to £5 14s. for steel bars, for 
cash against documents and including delivery to works in 


BARROW-IN-FURNEsS. 
Hematite. 


There is no alteration in the hematite pig iron 
market and orders are coming in only for moderate 
tonnage, customers still confining themselves to immediate 
requirements. Fortunately, the steel departments are 
still taking a fair proportion of the iron output, and this 
fact is having a tendency to keep stocks down. Business 
is confined practically to this country, and there is not 
much going abroad. There have been some shipments of 
pig iron coastwise, but none for the Continent. Makers 
of special qualities of iron are receiving steady orders, but 
what the market lacks, both as regards ordinary mixed 
Bessemer numbers and speciai qualities, are orders cover- 
ing a moderateiy iong period. It may be that customers 
are hoiding back forward orders in the hopes of a reduc- 
tion in price. A reduction in price may come about, but 
at the moment it seems doubtful. The iron ore industry is 
moderateiy engaged in view of the restricted number of 
furnaces in blast and imports of foreign ore are simiiariy 
affected. In the steel trade there are a few orders about, 
and there seems every chance of the Barrow works being 
kept going up to the end of the year. For the hoop depart- 
ments a steady and continuous run is assured. 


Shipbuilding and Engineering. 


The Australian submarine Otway has left Barrow 
and will shortly proceed to the Antipedes. The Orient 
liner Orford, sister ship to the Orama and Otranto, both of 
which were built by Vickers, will be launched on the 27th 
at Barrow. Engineering continues to be well employed, 
and there is a likelihood of activity prevailing for some 
considerable time. 








SHEFFIELD. 


(From our own Correspondent.) 


No Sign of Steel Revival. 


Tue revival of the steel trade, which many people 
thought would probably come along in the early autumn, 
has not yet shown itself. So far from there being any 
general improvement to report, things are worse in some 
directions, though in others the number of inquiries shows 
an increase, and prospects are considered better. Some 
firms are fairly well placed for work, but in the majority 
of cases only a short week is being run. One or two of 
the establishments producing basic steel find that orders 
are still declining, and, although one open-hearth furnace 
which was set down for the holidays has now been put 
into operation again, the total number working is not 
equal to those which are standing idle. The railway steel 
department, producing rolling stock, axles, tires, and 
splings, is disappointing. The plants are continuously 
employed, but the quantity of work on hand is much below 
what was expected, bearing in mind the reports of some 
months ago with regard to the large contracts that the 
British companies proposed to give out. It would appear 
that a lot of work is being held back. Probably this will 
be placed before long, but it would be a great help to local 
industry if specifications were increased at present. Orders 
from overseas railway companies have fallen off greatly 
during the last few years, and are now scarcely up to half 
the pre-war volume. 


Departmental Details. 


At the rolling mills, business is very quiet in the 
rod department, but a fair amount of work is being done 
in sheets. The demand for motor steels keeps up to a 
very substantial level, but is hardly equal to what it was 
a year ago. The condition of the tool steel trade, speaking 
generally, is quiet, but a few of the leading firms are book- 
ing orders with fair regularity. For best quality steels, 
however, the demand is disappointing, while twist drills 
and cutters are in moderate request. Less than an average 
amount of business is being done in files, and competition 
has brought prices down considerably. There are numerous 
small orders for hand tools, but here again makers complain 
of price-cutting. The loca) stove grate works and light 
iron foundries are quiet, consequent on the falling off in 
the building trade. Tools for shipbuilders and heavy 
engineers are in pretty free request. A pleasing feature of 
trade is that overseas buyers are showing an increasing 
disposition to give preference to quality goods, which 
is all to the advantage of Sheffield. Tools from this city 
appear to be making progress in South America. 


The Direct Production of Steel. 


We hear frequently of new processes for the 
making of iron and steel, and one of these is attracting 
much attention in Sheffield just now—in fact, works for 
its development are to be established in the city, which 
has been the home of most of the great advances in steel 
production during the past century and a half. The new 
process is the Carsil process for the direct production of 
steel from titaniferous sand ores. It is the invention 
of Madam F. A. de Silva, a director of the Anglo-American 
Steel Company, Ltd., of London, who, after experimenting 
with the idea in the Ruhr, brought it in.June, 1925, to 
be perfected, to Mr. C. G. Carlisle, of Carlisle, Wiles and 
Co., Ltd., steel manufacturers, Iona Works, Penistone- 
road, Sheffield. The Anglo-American Steel Company 
owns extensive titaniferous ore fields in Java and other 
places. Madam de Silva states that the process is suitable 
for the production of all grades of steel, whether special, 
alloy, carbon, or even stainless and non-corrodible. A 
favourable site for works has been secured in Sheffield, 
and within the next two months it is intended to instal two 
10-ton Greaves-Etchell electric furnaces to work, con- 
tinuously for the production of Carsil one-process steel. 


Cutlery and Plate. 


Moderately good conditions continue in the 
electro-plate trade. The ordinary shopkeeping trade in 
medium quality hollowware is quiet, but there is a good 





the Lancashire district. 





request for spoons and forks. A number of contracts are 


on hand for the equipment of ships and hotels, and are 
providing valuable work. A good sale for sterling silver 
goods is reported. In cutlery the state of things is less 
satisfactory. While there is a good demand for cheap 
knives, prices have fallen so low that firms who carry con- 
siderable overhead charges are finding difficulty in meeting 
their costs. A new feature of the cutlery trade is the 
offer of stainless steel from continental sources. This 
material is relatively cheap, its price being 3d. to 4d. per 
pound less than that of stainless steel of good quality 
made in Sheffield. It is now being tried im Sheffield by 
cutlery manufacturers who have in hand orders for knives 
of the cheaper qualities, but those who use only the best 
steel are not entertaining the continental offers. 


A New Yorkshire Bridge. 


There has just been opened a new steel bridge 
which the West Riding County Council have built over 
the river Aire, at Carlton, six miles south of Selby. The 
new structure takes the place of a narrow and inadequate 
wooden toll bridge which has been in existence about 
150 years. It is 250ft. long and 40ft. wide, providing a 
carriageway of 27ft. and two footpaths of 6}ft. each. The 
quantity of steel contained in it is about 700 tons, and 
the ends of the main girders are carried on four concrete- 
filled steel cylinders 11ft. in diameter, and sunk into the 
rock nearly 50ft. below ground level. In conjunction 
with the erection of the bridge, considerable road improve- 
ments have been carried out, an S bend having been 
straightened and two approaches, nearly half a mile long, 
built on ferro-concrete viaducts and earth embankments. 
The total cost has been nearly £64,000. 

. 


Proposed Sugar Beet Factory. 


There are strong hopes in Hull that a new sugar 
beet factory will be established in the district before long. 
The Hull Chamber of Commerce and Shipping recently 
wrote to the Anglo-Scottish Beet Sugar Corporation on the 
subject, and at last week's meeting of the Chamber a reply 
was read in which the Corporation stated that it had under 
serious consideration the possibility of further factories 
now that the price of beet had been definitely fixed for 
the next three years. From the agricultural point of view 
it was believed that a factory in Hull should be able to 
secure its full acreage, ard if a site with convenient railway, 
road, and water connections could be secured, the district 
would appear to be very suitable. The water required by 
the factory would be approximately 5,000,000 gallons per 
day, and the area occupied from 60 to 100 acres. Several 
propositions had been considered, and if a fair amount of 
capital could be raised in the district it would encourage the 
Corporation to put up its next factory in the Hull district. 
Commenting on this letter, the President of the Chamber 
said the raising of the necessary funds could not be con- 
sidered by that body, but he had been informed that the 
water requirements could be more than met without diffi- 
culty ; while the Divisional Goods Manager of the L.N.E.R 
said that the company was communicating with the Beet 
Sugar Corporation as to a site which he thought would be 
quite suitable. 


A Water Supply Scheme in Prospect. 


The township of Wath-on-Dearne, in the West 
Riding, has before it the necessity of embarking upon a 
water scheme on a considerable scale. This necessity was 
emphasised by a brief stoppage of supply a week or two 
ago, and at the last meeting of the Council the chairman 
said they were assured that they would have to go in for a 
big scheme in the near future. They had now got the 
pump working twenty-four hours a day instead of eighteen. 








NORTH .OF ENGLAND. 


(From our own Correspondent.) 


The Trade Outlook. 


A FEELING of greater confidence prevails in trade 
circles in the North of England. Since the beginning of 
the month there has been an accumulation of evidence 
in the iron and steel trades that buyers are prepared to 
operate with more freedom, and if the present volume of 
business is maintained, there is every prospect of idle plant 
being brought into operation. A gratifying and encourag- 
ing feature of the situatior is the failure of the restricted 
output of pig iron fully to meet market needs, with the 
result that makers’ stocks of both Cleveland and hematite 
iron, which had been accumulating rapidly, are now being 
drawn upon. The inquiries reveal that autumn needs are 
a good deal larger than was promised until quite recently, 
and though nothing in the nature of a boom is looked for 
substantial contracts are expected to be arranged in the 
near future. 


Cleveland Iron Trade. 


The more hopeful tone that entered the Cleveland 
pig iron market a week ago is well sustained, and signs 
are not lacking of a steady expansion of trade. This week 
sales of pig iron have again exceeded output, and stocks at 
makers’ works have been reduced by some thousands of 
tons in order to meet deliveries due. It is true that the 
bulk of the business is with English and Scottish con- 
sumers, but there has also been an improvement in the 
foreign shipments and sales to French and Belgian ports, 
which is an indication that Cleveland prices are getting 
somewhere near a competitive level. This, of course, is 
due to the discount on export orders and the fact that the 
continental producers quote higher prices to their home 
consumers than they do for export. All Cleveland quota- 
tions are unaltered, and buyers appear to be satisfied that 
they have become stabilised, and that nothing is to be 
gained by further delay in covering their requirements. 
To home consumers No. 1 Cleveland foundry iron is 70s.; 

No. 3 G.M.B., 67s. 6d.; No. 4 foundry, 66s. 6d.; and No. 4 
forge, 66s. All these prices are subject to 2s. 6d. per ton 





discount on Scottish and foreign orders. 
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Hematite Pig Iron. 


Makers of East Coast hematite pig iron are making 
# firmer stand following fairly large sales to home buyers 
and to the Continent, the latter being parcels sold to 
specified analysis. The increased buying has not gone far 
enough to warrant a bigger output, but makers are liquidat- 
ing their stocks. Prices are firmer at 75s, for mixed 
numbers and 75s. 6d. for No. 1 quality. 


Iron-making Materials. 


The ironmasters have this week received some 
assistance in their ceaseless struggle to reduce costs by a 
fall in the price of coke. The gain is not substantial, but 
even 6d. a ton is something, and good Durham blast- 
furnace coke is now quite freely offered at 18s. 6d. per ton 
delivered at the works, and possibly business could be 
done at 18s. Inactivity, so far as market operations are 
concerned, continues to characterise the foreign ore trade, 
but merchants are occupied in arranging deliveries of 
supplies in fulfilment of old contracts. Consumers have 
heavy stocks. Nominally, best Rubio ore remains at 
21s. per ton c.i.f. Tees. 


Manufactured Iron and Steel. 


There is still much criticism of the steel rebate 
scheme, but perhaps some of the hesitation of buyers is 
due to the fact that they have commitments in regard to 
foreign steel to complete before they can take advantage 
of the new offer. The rebates may not meet all the hopes 
of customers, but they, nevertheless, represent a not in- 
substantial concession on the part of manufacturers, and 
are calculated to increase demand for British steel. Prices 
are unchanged. 


The Coal Trade. 


Expectations that September would bring an 
expansion in trade in all classes of coal have not materi- 
alised. Indeed, at the moment the tone of the market is 
very dull, and fitters are having a hard fight against 
reduction of prices. The weak tendency in the North- 
umberland steam coal section is unchecked, and the out- 
look for the next two or three weeks is not of a character 
to inspire much hope for a quick revival in trade. There 
is an abundance of cheap coal abroad, and Poland is 
making great strides with her exports, which are telling 
severely against Northumberland fuel. There is a surplus 
of all steam coal descriptions which lacks buyers, and 
owners have no option but to reduce output accordingly. 
Silesian coal is also competing very keenly for any business 
offering. For example, it was reported this week that the 
Norwegian State Railways had negotiated for a cargo 
of 2500 tons on the basis of 13s. per ton, f.o.b. Danzig. 
Such a low figure is certainly out of the reach of North- 
umbrian competition. Supplies of best Northumberland 
steams are freely offered at 14s. 3d. for prompt shipments 
and forward the price is lower at l4s. Steam smalls are 
lacking in strength, although they are in limited produc- 
tion. If there is a steady section it is in respect of Durham 
gas descriptions, which are likely to experience a better 
trade as the days shorten and the colder weather comes 
upon us. Apart from this seasonal expectation, however, 
there is no definite improvement anywhere. Best Durham 
gas coal is quoted at from l6s. to 16s. 3d., and second 
qualities 14s. to 14s. 6d. Coking coals and bunkers are 
a quiet trade at unchanged prices. There is a firmer tone 
in gas coke. Makers report fully sold and stemmed to the 
last week of the month, and prices show a firmer tendency 
at 20s. 6d. to 21s. Patent foundry cokes are quiet at 
unchanged prices. 








SCOTLAND. 
(From our own Correspondent.) 


No Change. 


On the whole, the past week has been uneventful, 
and the steel, iron and coal markets remain unaffected. 
As has already been said, the rebate scheme in connec- 
tion with home sales of steel has met with a mixed recep- 
tion, and it remains to be seen if any benefit will result. 
Meanwhile makers believe that orders formerly diverted 
to the Continent will remain at home, but many connected 
with the trade prefer to await developments before pro- 
nouncing judgment. Otherwise there is nothing of fresh 
import, and business continues on recent lines in the trades 
above mentioned. 


Furnaces Blown Out. 


The state of the pig iron trade for some time back 
has made it evident that action would have to be taken. 
During this period it has been probable that production 
would have to be reduced, and such action has now been 
taken, and the number of furnaces in blast reduced by four, 
leaving thirty-two in action compared with round about 
eighty in former times. 


Steel. 


The position at the steel works is unchanged. 
Orders for the most part are scarce, and particularly so 
in the case of plates. Makers of light sheets, both black 
and galvanised, report numerous inquiries with satis- 
factory bookings, and most works will be busy until the 
end of the year. The reverse applies, however, in the case 
of heavy sheets and works engaged in the production of 
these are poorly employed. 


Iron. 


Reports from bar iron makers and re-rollers are 
not optimistic. Markets, while not devoid of movement, 
are dull, and specifications are few and generally for small 
lots. Prices of bar iron are unchanged, and re-rollers 


decided at a recent meeting to adhere to current rates. 
Pig iron is extremely slow, and the decline in prices has 


accumulate, and at the present rate of buying may still 
do so, despite the curtailment of output already referred to. 


Imports and Exports. 


The imports of manufactured iron at Glasgow 
last week amounted to 1400 tons, chiefly from the Con- 
tinent. Within the same period 13,500 tons of iron ore 
were discharged. Exports of manufactured iron were 
comparatively small, totalling only some 1400 tons, which 
were dispatched to South Africa, South America, Japan, 
China, Spain and Canada. Fair quantities of machinery 
and tubes were sent abroad. 


Coal. 


The general situation in the coal trade is far from 
bright. The house and industrial demand is quiet, despite 
the advancing season, and supplies are ample. The export 
department is most disappointing. Many orders usually 
placed at this time are evidently going elsewhere, and 
collieries find great difficulty in disposing of most of their 
output. Lanarkshire splints remain comparatively firm, 
but practically all other descriptions are inclined to weaken, 
despite the efforts of the collieries to maintain current 
quotations. The smaller sizes of nuts can be shaded for 
adefinite order. Shipments during the past week amounted 
to 254,805 tons, against 252,176 tons in the preceding 
week, and 218,688 tons in the same week in 1925. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


For the week ending the 9th inst. shipments 
from this district marked an improvement of close upon 
45,000 tons, as compared with the previous week, the 
total being 428,053 tons, as against 384,194 tons. Yet 
the conditions in the coal trade were far from satisfactory, 
and this is made clearer by the fact that at the end of last 
week there were as many as 42 idle loading tips at the 
various docks, and this week commenced with 35 vacant 
loading berths. Both orders and tonnage are inadequate 
to put any life into the industry. There is, of course, a 
certain amount of buying going on all the time, but its 
volume is small compared with the amount of coal which 
‘s available. At the moment there is unfortunately some- 
thing in the nature of a lull in operations. There are 
certainly a number of inquiries on the market, but business 
for prompt shipment appears to be negligible, and for 
the little that is about the competition is extremely keen. 
Since I wrote a week ago the contract of 125,000 metric 
tons of large coals for delivery at Alexandria on account 
of the Egyptian State Railways has been definitely placed 
with Watts, Watts and Co., at 28s. 2d. c.i.f. The Lloyd 
Braziliero inquiry for about 15,000 tons of best Admiralty 
large has also been concluded with a Cardiff firm, and the 
Alexandria Sucreries have bought about 30,000 tons of 
large coal for shipment during the next three months. 
The Spanish Navy has asked for prices for a couple of 
cargoes, but it is very evident that other business for Spain 
is being adversely affected by the recent decrees which 
have been issued, as operaticns in coals for that country 
appear to have fallen off very perceptibly. As regards 
home inquiries it is understood that the London County 
Council is inquiring for 3000 tons to 4000 tons of washed 
duff per month over the next six months. 


Railway Rates on Coal. 


Towards the end of last week the Great Western 
Railway Company issued a notice to the effect that there 
would be a revision in the special rates applicable to coal 
traffic in the South Wales area to operate as from the Ist of 
October. Before the amalgamation of the railways, it 
was inevitable that many anomalies should arise in the 
rates, and the Great Western Railway Company points 
out that it has been found necessary to co-ordinate them. 
A marked difference exists between the rates operating 
in the Western part of the coalfield as compared with the 
Eastern, and the company has considered it necessary 
in a number of cases to raise the rates by a fraction, repre- 
senting usually an increase of -575d. per ton mile per to 
-6d. per ton per mile as the standard rate. It means an 
increase of Id. to 2d. per ton per journey in a large number 
of cases, but in many there is no alteration. In the Western 
area rates have been reduced, but in the Eastern rates 
have been raised. The Great Western Company points 
out, however, that the adjustment will not result in any 
increased revenue to it. Naturally the coalowners in 
the Eastern district are far from pleased with the altera- 
tions, as the slightest change prejudices their position 
in competing for business. The whole question of railway 
rates is one that causes some dissatisfaction to coalowners, 
who emphasise the fact that the coal trade in South Wales 
has not benefited financially by the amalgamation of the 
railways, and is paying on the transport and shipment of 
coal, charges which are far in excess of the economic 
capacity of the mining industry. At the present time the 
rates for the conveyance of coal for shipment at South 
Wales ports are on the average roughly 75 per cent. above 
those of 1913, viz., about Is. 9d., as compared with Is. 
Shipment charges at the docks have also been increased. 
Tipping and weighing now costs 7}d. per ton, compared 
with only 2}d. per ton, an increase of 5d. per ton ; wharfage 
has been advanced from 2d. to 3}d. per ton, while other 
charges have been increased and new charges introduced. 
Colliery owners admit that the Great Western Company 
has made improvements in docks facilities, but they point 
out that in other coal-producing countries railway com- 
panies have been steadily reducing their rates for 
the conveyance of coal for export, and that railway 
and other costs in this country must also be reduced if 
industries are to revive and the cost of living is to be 
lowered. 


Traffic Returns. 


Official details regarding the traffic at the six 





continue to 


Stocks 


evidently not yet been arrested. 


docks under the control of the Great Western Railway 





Company have been issued for the four weeks ended August 
7th. They show that as compared with the four weeks 
ended July 10th, there was a decrease of 329,973 tons. 
Imports were slightly higher, but this improvement was 
more than off-set by the decrease in exports, which 
amounted to 342,343 tons. The total of imports and 
exports combined came 2,635,408 tons as against 
2,965,381 tons. For the period from January Ist last to 
August 7th imports amounted to 3,762,534 tons as 
compared with 3,054,627 tons for the same period 
of last year. Exports totalled 19,392,416 tons, as com- 
pared with 11,869,743 tons, but owing to the national 
coal strike of last year the figures are practically valueless 
from the point of view of comparison. The aggregate 
trade works out at 23,154,950 tons from January Ist to 
August 7th last, as against a total of imports and exports 
for the same period of 1926 of 14,924,370 tons. 


to 


Tin-plate Pooling Scheme. 


Questions concerning the pooling scheme, which 
has been in operation in the tin-plate trade, were con- 
sidered at a representative meeting of Welsh tin-plate 
manufacturers at Swansea on Tuesday. The suggestion 
had been put forward that the pooling scheme should be 
abandoned, but the meeting, after considering certain 
proposals, decided to allow the question to remain in 
abeyance for one month and to discuss the position 
further in October. 


Current Business. 


The volume of operations in steam coals keeps 
comparatively low, and the past week has seen no material 
alteration in prices. Large coals are excesssive, and most 
descriptions are freely offered on the market for quick 
shipment. In many cases collieries have adopted the 
policy of declining to sell smalls unless buyers are prepared 
to take a proportion of large. The firmness of smalls 
remains unabated, as owing to the restricted working at 
the pits supplies of smalls and washed coals generally are 
extremely limited. The demand for patent fuel is rather 
slow, and the position of patent fuel manufacturers is 
made very difficult by the high prices of smalls and pitch. 
Pitwood supplies are not quite so plentiful and values 
are steadier at 33s. to 34s. 








CATALOGUES. 


Siemens Broruers anp Co., Ltd., Woolwich, 8.F. 18. 
Radio battery catalogue No. 650, 

British Insutatep Casies, Ltd., Prescot, Lancs. Leaflet 
illustrating the ** Prescot ’’ single phase meter. 

Sutzer Brotuers, 31, Bedford-square, London, W.C. 1. 


Leaflet dealing with the Sulzer centrifugal pump for acids. 
Hans Rewnoup, Ltd., Didsbury, Manchester.—Iilustrated 
price list of chains for industrial applications and for cutting. 
Zwicky, Ltd., Slough, Bucks.—-Brochure giving full par- 
ticulars of pumps and filters made under the Zwicky patents. 
Vauenan Crane Company, Ltd., Openshaw, Manchester. 
Folder illustrating typical installations of cranes and runways. 
CLayTon aND Suurriewortsa, Ltd., Stamp End Works, 
Lincoln.—Publication 403 dealing with ‘‘ Clayton’ centrifugal 
pumps, 
Ware Parent Om Burninc Company, Ltd., Hebburn-on- 
Tyne.—-A descriptive pamphlet of the *‘ White ’’ patent oil and 
water separator. 
Dean, Smrra anp Grace, Ltd., Keighley.—A 160-page 
catalogue describing in detail the various types of lathes the 
firm is now making. 
Sterns, Ltd., Royal London House, Finsbury-square, London, 
E.C.—Booklet dealing with lubrication of Diesel and other types 
of heavy -oil engines. 
Heap, Wricutson anv Co., Ltd., Norton-road, Stockton-on- 
Tees.—Booklet illustrating the types of steel chimneys and 
tanks the firm constructs. 
Tae Surerseater Company, Ltd., 195, 
W.C, 2.——Pamphiet No. 11 on the * M.L.S.” 
valve and circulating system. 


Strand, London, 
auto steam snifting 


Autrrep Hersert, Lid., Coventry.-Third edition of the 
booklet on pulverised fuel and the “ Atritor”’ coal drying, 
pulverising and firing system. 

Tanoyes, Ltd., Cornwall Works, Birmingham.-—Catalogue 


No. 344 illustrating and describing the types of power pump 
now being manufactured by the firm. 

Grorce FietcHer anp Co., Ltd., Masson Works, Derby. 
Particulars of the “‘ Standard’ boat crane, a hand-operated 
apparatus for handling ships’ lifeboats. 

Greenwoop anp Batiey, Ltd., Albion Works, Leeds. 
Particulars of the Hele-Shaw Beacham variable hydraulic trans- 
mission gear and variable stroke pump. 


FarrFietp-Howpen Rurus Steam Accumurators, Ltd., 
195, Scotland-street, Glasgow, C. 5.—Catalogue giving full 
details of the Ruth’s steam accumulator system. 

Sutzer Broruers, 31, Bedford-square, London, W.C, 1. 
Brochure giving full particulars of the *‘ Maag "’ gear generating 
and “* Maag " gear grinding machines for spur gears. 

J. H. Sanxey anv Son, Ltd., Canning Town, London, FE. 16, 
—Brochure describing in detail the constituents and capabilities 
of “ Fosalsil ”’ fireproof insulating bricks and partition bricks. 
Tue Universat System oF Macaine MovuLDING AND 
Macurnery, Ltd., 97, Queen Victoria-street, E.C. 4.—Catalogue 
giving particulars of sand preparation machinery for the foundry, 
Tue Qvasi-Arc Company, Ltd., 15, Grosvenor-gardens, 
London, 8.W. 1.—Plant circular T.C. 14 illustrating and describ- 
ing ** Quasi-Are " electric welding plants and electrodes for iron 
and steel. 








Tue Juntror Instirution oF Encingers.—The Council of the 
Institution has invited Sir Murdoch Macdonald to become Pre- 
sident of the Institution in succession to Engineer Vice-Admiral 
Sir Robert B. Dixon. The invitation has been accepted and 
Sir Murdoch Macdonald's induction will take place at a meeting 
to be held at the Caxton Hall, Victoria-street, 8.W. 1, on Friday, 
November 18th, at 7.30 p.m., when he will deliver his presidential 





address. 
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Current Prices for Metals and Fuels. 


IRON ORE. 
N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E, Coast— 
Native : 
Foreign (c.i.f.) 
PIG IRON. 
Home. 
£ a. d. 
(2) Scortannp— 
Hematite. . ow. 
No. 1 Foundry 40 0 
No. 3 Foundry 315 0 
N.E. Coast— 
Hematite Mixed Nos. 15 0. 
No. 1 315 6. 
Cleveland— 
No. 1 310 0. 
Silicious Iron . 310 0. 
No, 3 G.M.B. .. as > .6. 
No. 4 Foundry 3.66. 
No. 4 Forge 3.6 «0 
Mottled 3 85 6 
White 356. 


MIDLANDs— 
(3) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 


” ” 


(3) Northampton— 
Foundry No. 3 
Forge 


(8) Derbyshire— 
No. 3 Foundry 
Forge 

(8) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 
N. Lanes. and Cum,.— 


Hematite Mixed Nos. 


ScoTtLanp— 
Crown Bars 
Best 


N.E. Coast— 
Iron Rivets 
Common Bars 
Best Bars 


LaNncs.— 
Crown Bars e 
Second Quality Bars 
Hoops 


8S. Yorxs.— 
Crown Bars 
Best Bars 
Hoops 


MIDLANDs— 
Crown Bars .. .. 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


(5) Scortann— 
Boiler Plates .. 
Ship Plates, jin. and 
Sections .. ¢ «es 
Steel Sheets, fin. ae 


Foundry .. 


ll 
10 


id 
9 
14 


ws 0 


o 


to te oO 


“ao 


6 (a) 
6 (6) 
0 (ce) 


O0told 0 
Ose o« 
Oto 910 


6to12 0 


STEEL. (d) 
(6) Home. 
£ a. d. 


up 


Sheets (Gal. Cor. 24 B.G.) 


18/6 to 21/- 
18/6 to 21/- 
18/6 to 21/- 


18/- to 21/- 


21/- 


Export. 


S, 


a 


eowwnr wo 


Export. 
£ s. d. 


1010 0 


o 


£14 5 





STEEL (continued). 


FUELS. 


SCOTLAND. 


(Prices not stable.) 





N.E. Coast— Home. Export. 
£ad. £ a d. £ «a d. 
Ship Plates 826. 
Angles 7123 6. 
Boiler Plates .. 1210 0. 
Joiste re 712 6. ~ 
Heavy Rails .. 810 0. 
Fish-plates 2 00. - 
Channels 0 56 O. £9 to £9 5 
Hard Billets 8i2 6. 
Soft Billets 712 6 - 
N.W. Coast— 
Barrow— 
Heavy Rails S@ GB Ou x 
Light Rails 810 Oto 815 0 
Billets 710 Oto 10 O O 
MANCHESTER— 
Bars (Round) 810 0 —_ 
» (Small Round) 715 0 —~ 
Hoops (Baling) 11 0 0 11 0 0 
» (Soft Steel) 10 0 0. 0 0 0 
Plates a eevee O49. 6. — 
»» (Lanes. Boiler) ll 2 6 - 
SuerrreLp— 
Siemens Acid Billets 10 aa vis - 
Hard Basic 7 fo 6to 8 2 6 
Intermediate Basic 712 6. — 
Soft Basic  ) ee - 
Hoops. oe 10 0 Oto 1010 0 
Soft Wire Rod 8 8 8. — 
MIpDLanns— 
Small Rolled Bars . 715 Oto 8 O O 
Billets and Sheet Bars... 610 0... .. - 
Sheets (20 W.G.) 1110 Otol2 O @ 
Galv. Sheets, f.o.b. L'pool 14 0 Otol4 2 6 
BOGS ww ost ee ee THES 
Joists 712 6. 
Tees oo wt «6 ‘os OC @ 
Bridge and Tank Plates OS 2 Use ea 
Boiler Plates .. - ll @ Otoll 10 0 


NON-FERROUS METALS. 


Tin-plates, I.C., 20 by 14 


SwansEa— 


Block Tin (cash) .. .. 284 0 0 
- (three months) 278 10 0 
Copper (cash) 546 3 
- (three months) . . 54 17 6 
Spanish Lead (cash) 21 3 9 
os (three months) 2118 9 
Spelter (cash) es 27 5 0 
» (three months) .. 27 6 0 
MaNCHESTER— 
Copper, Best Selected Ingots 61 5 0 
» Electrolytic ° 62 7 6 
» Strong Sheets .. 86 0 0 
»» Tubes (Basis Price) Ib. 0 1 Of 
Brass Tubes (Basis Price), Ib. 0 011} 
» Condenser, lb. 01 ih 
Lead, English. . 23 5 0 
»  Foreign.. 22 2 6 
Spelter dada dke 27 12 6 
Aluminium (per ton) . £107 
FERRO ALLOYS. 
Tungsten Metal Powder 1/8 per Ib. 
Ferro Tungsten 1/3 per Ib. 
PerTon. Per Unit. 
Ferio Chrome, 4 p.c. to 6 p.c.carbon £23 10 0 7/6 
- ~ 6p.c.to8p.c. ,, . £2215 0 7/3 
” o 8 p.c. to 10 p.c. ,, . £22 7 6 6/6 
” » Specially Refined ee 
» Max. 2p.c.carbon .. £36 5 0 11/6 
is ee 42 6 0 15/- 
” » 0-*70p.c. carbo £54 0 0 17/6 
” » »» carbon free 1/4 per lb. 
Metallic Chromium a - 3/— per lb. 
Ferro Manganese (per ton) . . . £12 0 Ofor home, 
£16 for export 
» Silicon, 45 p.c. to 50 p.c. - £12 12 6scale 5/—per 
unit 
” »» 75 p.c. .. - £19 & Oscale 6/—per 
unit 
»  Venadium 14/3 per Ib. 
» Molybdenum ee 5/- per Ib. 
» Titanium (carbon free 0/11} per Ib. 
Nickel (per ton) . £170 
Ferro-Cobalt .. 9/3 per Ib. 


18/4} to 18/74 





LANARKSHIRE— Export, 
(f.0.b. Glasgow )—Steam 13/- 
oe - Ell es 13/3 to 13/6 
*» Splint .. 15/6 to 17/6 
Trebles 14/—to 14/3 
a % Doubles 13/3 
’ oe Singles 12/6 
AYRSHIRE— 
(f.0.b, Ports)}—Steam 13/- 
»» 9 Jewel 15/6 
v 9 Trebles 15/ 
FrIresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam 11/9 to 13/6 
Screened Navigation 18/- 
Trebles 14/— to 14/6 
Doubles .. 13/3 
Singles 12/9 to 13/- 
LoTHIANs— 

(f.o.b, Leith)}—Best Steam 12/9 to 13/- 
Secondary Steam 12/- 
Trebles 14/- 
Doubles .. 13/6 
Singles 12/9 

ENGLAND. 
(8) N.W. Coast— 
Steams 24/- to 25/- 
Household 42/6 to 58/6 
Coke 23/6 to 25/- 
NORTHUMBERLAND- 
Best Steams .. 14/— to 14/3 
Second Steams 13/3 to 13/6 
Steam Smalls 10/6 
Unscreened 13/— to 13/6 
Household 21/— to 27 
Durnam— 
Best Gas 16/- 
Second 13/9 to 14/- 
Household 21/- to 27/- 
Foundry Coke » Se 19/— to 26/— 
SHerrreLp— Inland. 
Best Hand-picked Branch 27/6 to 28/6 = 
Best Selécted House Coal .. 21/— to 22/6 - 
Screened House Coal 19/— to 21/- 

a » Nuts 16/— to 17/6 - 
Yorkshire Hards 16/— to 17/- _— 
Derbyshire Hards 16/— to 17/- 

Rough Slacks 9/6 to 10/6 - 
Nutty Slacks .. 7/6to 8/6 
Smalls ay 3/-to 5/6 -- 
Blast -furnace Coke (Inland) 14/— to 14/6 at ovens — 
- és (Export) f.0.b. 18/6 to 19/- 
Cargpirr— (9) SOUTH WALES. 

Steam Coals : 

Best Smokeless Large .. 20/- to 20/6 
Second Smokeless Large 19/- to 19/6 
Best Dry Large . 19/— to 19/6 
Ordinary Dry Large 18/— to 18/6 
Best Black Vein Large 18/3 to 18/6 
Western Valley Large .. .. 18/- to 18/3 
Best Eastern Valley Large 17/6 to 18/- 
Ordinary Eastern Valley Large 17/- to 17/6 
Best Steam Smalls ae Te 14/- to 14/6 
Ordinary Smalls 12/- to 13/6 
Washed Nuts = 18/— to 21/6 
No. 3 Rhondda Large .. 20/- to 20/6 

a - Smalls .. 16/— to 16/6 
No, 2 * Large .. 17/— to 17/6 

» os Throug! 16/— to 16/6 

o - Smalls . . 13/— to 14/~ 
Foundry Coke (export). 35/— to 40/- 
Furnace Coke (export) 27/6 to 30/- 
Patent Fuel 23/6 to 24/6 
Pitwood (ex ship) .. 33/- to 34/- 

Swansza— 
Anthracite Coals : 
Best Big Vein Large 37/- to 40/- 
Seconds .. .. .-. 28/— to 32/6 
Red Vein ‘nt wa. len 25/— to 30/- 
Machine-made Cobbles 42/6 to 45/- 
Nuts 42/6 to 47/- 
Beans 28/6 to 31/6 
Peas it ae 18/6 to 20/6 
Breaker Duff . . 8/-to 9/- 
Rubbly Culm 9/6 to 10/- 
Steam Coals : 
Large .. 18/6 to 19/6 
Seconds .. 17/6 to 18/- 
Smalls .. .. 10/6 to 12/- 
Cargo Through 15/6 to 16/- 





(1) Delivered. 


(6) Home Prices—All delivered Glasgow Statior. 


(2) Net Makers’ works. 


(8) f.0.t. 


Makers’ works, approximate. 


Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
(¢) Delivered Birmingham. 





(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 
(d) Rebate 7/6 joists and 5/- all other materials if home consumers confine purchases solely to British products. 


(5) Glasgow, Lanarkshire and Ayreshire. 
(8) Except where otherwise indicated 


(a) Delivered Glasgow. (b) Delivered Sheffield. 
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French Engineering Notes. British Patent Specifications. 





(From our Correspondent in Paris.) When an invention is communicated from abroad the name and 
: address of the communicator are printed in italics. 
Trade Decline. When an abridgment is not illustrated the Specification is 


without drawings. 


Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C. 


Amonost the many factors that have brought 
about the trade depression, the only one that really counts 
is the currency situation, for while the contraction of | 4; 15 each. 
foreign trade is a serious matter for industrial prosperity The date firet given i the date of application ; the second date, 
generally, there is ne doubt that the engineering trades | ,) i. end of the abridgment, is the dat: of the acceptance of the 
would find satisfactory employment if it were possible to | complete Specification. . ’ 
put in hand the many important schemes of home and —— 
colonial public works. This cannot be done until there is STEAM GENERATORS. 
confidence in the economic outlook, and such confidence 
must depend upon the currency situation. The frane has | 275,529. April 30th, 1927.—Lancasnire Borers, Daniel 
now been stabilised for quite a long time, and there is not Adamson and Co., Ltd., and T. A. W. Parkin, Dukinfield. 
even yet a normal adjustment of prices. Rumours to the | | This invention has reference to steam generators of the Lanca- 


effect that the Government hopes to secure a further re- | hire, Cornish or other type employing one or more internal flues 
valorisation of the franc have, therefore, given rise to | 94 has for its object to provide improvements in the means of 


: a - aoe connecting the flues to the end plates, whereby the prevention of 
increasing uneasiness, since it is evident that a repetition leakage of the rivets and grooving of the flue and end plates due 
of the experience through which trade has been passing | to excessive expansion and contraction are avoided and whereby 
would provoke still more disastrous results. In view of the ’ 
general sense of instability, the depression continues to 
accentuate, and fewer hours are being worked everywhere. | N°275, 529 
| 4 


Ironfoundry Exhibition. | Hebe nn 





The Exhibition devoted to the various aspects of | 
the ironfounder’s art, which has been held in the Palais | 
«les Expositions in connection with an international Con- 
gress organised by the Association Technique de la} | 
Fonderie and other groups, confirms the marked progress 
that has been made in foundry practice in this country, 
as well as elsewhere on the Continent. There have always 
been some founders who could be relied upon to supply 
good malleable iron and steel castings, but until a few 
years ago there was some hesitation in employing such 
castings for many purposes on account of a lack of uni- 
formity, while steel castings especially were regarded with 
some distrust because of the weaknesses revealed through 
blow-holes when machining. Except for a few firms, 
foundry practice generally was distinctly behind that of 
some other countries. Nowadays, French ironfoundry 
practice is fully equal to the best, and the trustworthi- 
ness of the castings supplied has allowed many industries, 
such as motor car building and agricultural engineering, 
to develop enormously. Malleable iron castings can be | 
obtained to a guaranteed tensile strength and elongation, | the generators are made more efficient and satisfactory generally. 
although at least one founder finds it necessary to procure | For this reason the ends of the flues are necked down excen- 
his pig iron from England, partly on account of its lower | vy as — It ~~ claimed that - qpenter flexibility pro- 
sulphur content. In the foreign section of the Exhibition | aan an enna Sewer oe these means allows # greater expansion 

, ad contraction to take place without in any way damaging the 
the continental industry was largely represented. The | pojler, and consequently boilers of the Lancashire, Cornish or 
Société John Cockerill showed a model of a gas engine now | other type embodying one or more internal flues can be con- 
under construction of 12,000 horse-power. The total | structed in which higher steam pressures can be used than has 
weight of the castings used in this engine is 260 tons. It | hitherto been possible.—August 11th, 1927. 
is of the firm’s well-known type, with two horizontal 
cylinders and fly-wheel, the latter weighing 65 tons. Some 














particularly big steel castings, including gear wheels, were INTERNAL COMBUSTION ENGINES. 
shown by Micaise-Delcuve, while steel rolls and other | 975.497. February 17th. 1927.—AN ENGINE wITs OscILLaTING 
products of the electric furnace were exhibited by Ougrée- Cytixpers, W. R. Vane and H. C. Vane, 20, Birkbeck- 
Marihaye. Italy was represented mainly by motor car road, Acton, W.3; and T. E. Sutton, 7, Fielding-terrace, 
castings and by ornamental work, some very fine examples | | Ealing Common. ve ' 

of gates and panels being shown by the Fonderia del The engine shown is of the two-stroke type. The cylinders 





Pignone of Florence, while the Arbed group in the Grand | oscillate about a big trunnion, in which there are the inlet passage 


Duchy of Luxemburg had an attractively arranged stand. | 
Spain gave evidence of her new industrial activity by N9275,497 
showing samples of iron castings; and Germany lost no | 
time in profiting from the recently signed commercial | 
treaty to participate in the Exhibition, by far the biggest 
individual exhibit being that of the Badische Maschinen- 
fabrik of Durlach, which showed a foundry equipment, 
one of the most interesting features of which was the | 
making of moulds by the projection of the sand on the | 
pattern in the box by compressed air. This process is | 
carried out by means of a flexible hose of large diameter, | 
connected to a compressed air receiver and a tank con- | 
taining the sand, presumably under pressure. The sand | 
! 








is ejected from a flat nozzle with a force that packs it in the 
box and ensures a density that makes it harder than the 
sand in a moulding box using a compressed air plate. 
Amongst the advantages claimed for the system is the | 
facility with which the nozzle can be directed to all parts 
of a complicated pattern and also the rapidity with which 
the mould can be made. Other German exhibits comprised 
grinding machines, patternmaking machines, and foundry 
equipment generally. There was much of interest in the 
French section, where Schneider et Cie. showed some really 
excellent examples of steel castings and several other 
French firms demonstrated the quality that has been 
achieved in the art of casting iron and steel. The Fonderies 
et Forges de Crans showed a motor car chassis cast in one 
piece with the well-known aluminium alloy Alpax. The 
body, engine cylinders, doors and practically everything 
were made of the same material. The sections of the frame 
are big, but it is claimed that the weight of the vehicle is | 4 and exhaust B. The combustible charge is compressed be- 
only one-half that of the car of ordinary construction. An | tween the bottom of the piston and the cylinder cover, and at 
alloy of aluminium and copper is employed extensively in | the end of the stroke is transferred to the upper side by ports, 
aero-engineering, and after heat treatment it is claimed | one of which is shown atC. The Specification also includes an 
to have a particularly high tensile strength. The Gnome arrangement for a four-stroke engine.—-August llth, 1927. 

and Rhone Company exhibited some Jupiter engines made | 275,515. May 4th, 1926.—Lusricatine THe Bic Enps oF 
of this material. There was a retrospective exhibit cover- ConwectTine-rops, L. Damblane, 80, rue Taitbout, Paris. 
ing the history of ironfounding in this country, and some This invention is concerned with the lubrication of crank pins 
small ornamental iron castings, very well made, dating 
from early times, were shown. An impression conveyed by N°275, 51S 
this interesting Exhibition is that while the French are 
keeping well to the fore in foundry practice, the Germans 
and Americans are making special efforts to secure busi- 
ness in foundry machinery and plant. 

















Inland Waterways. 


The transport of coal from the Saar to France is 
effected by the Canal des Houilléres, which is about 40 miles 
long and has twenty-seven locks. In view of the quantity 
of coal sent into France, amounting at times to nearly 
1,000,000 tons a year, this means of transport is wholly 
insufficient, and a scheme is now being prepared for con- 
necting the Saar basin with the Moselle by canals, whereby Fig.l. : 
the coal can be conveyed to France under much more Fig.2 
satisfactory conditions. The Chamber of Commerce of 
Metz is pushing forward the scheme, the cost of which is | which are embraced by an excentric bush with the object of 
estimated at a minimum of 650 million francs. permitting a variation of the stroke. Such a pin and big end are 








indicated in Fig. 1. It is claimed that, on account of centrifugal 
action, the parts take up the positions shown and that hitherto 
difficulty has been experienced in lubricating the part adjacent 
to A. The inventor consequently lubricates the pin through the 
passage B, Fig. 2, and port C and groove D. Any surplus oil 
passes up the port E into the central hole and oils the opposite 
side of the pin vid the passages F F F.—Auguat 4th, 1927 


TRANSFORMERS AND CONVERTERS. 


265,201. January 26th, 1927.--IMPROVEMENTS IN OR RELATING 
To Raprators ror Exvecrric TRANSFORMER AND LIKt 
Castncs on Tanks, The British Thomson-Houston Com- 
pany, Litd., of Crown House, Aldwych, London, W.C. 2. 

According to this invention, the heat radiators of a trans- 
former have top and bottom headers and connecting radiating 
tubes arranged so that the headers will not impede the natural 
upward flow of convecting currents of cooling air. As shown in 


N°265,201 





























the drawing, the headers A are spaced apart from the casing. 
The tubes are “* offset from the vertical plane "’ of the headers and 
their ends are curved where they are connected to the headers 
The flat vertically disposed form of header not only avoids inter- 
ference with ascending convection currents of cooling air along 
the tubes, but also enables the outer walls of the headers to be 
strongly supported by the bolts B, so that the headers are largely 
relieved of strain due to the weight of the tubes and the cooling 
liquid which they contain.—-August 11)th, 1927. 


TELEGRAPHS AND TELEPHONES. 


269,515. March 31st, 1927.—-IMPROVEMENTS IN OR RELATING 
To SuHort-wave Rapio Transmirrers, C. Lorenz Aktien- 
geselischaft, of Lorenzweg, Berlin-Tempelhof, Germany. 

Experience has shown that in short-wave wireless transmitters 
the leads to the valve anode and grid may substantially deter- 
mine the frequency of the oscillations. This is undesirable, and 


N°269,5I15 




















the object of the invention is to overcome the difficulty without 
involving the use of more than one valve. The main feature of 
the invention is the employment of two balancing condensers 
A and B with capacities corresponding to internal valve 
capacities between the cathode and the grid and the grid and 
anode. The remainder of the diagram does not call for explana- 
tion.—August llth, 1927. 


272,487. May 3lst, 1927.—IMPROVEMENTS RELATING TO THE 
ArMovuRING oF Jormnts anp Com Boxes In SUBMARINE 
Cases, Siemens-Schuckertwerke Gesellschaft mit besch- 
rankter Haftung, of Berlin-Siemensstadt, Germany. 

According to this invention, when two submarine cable ends 
are to be connected together or when a coil box is to be inserted 
between two cable ends, the armour wires projecting beyond 
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the cable ends are welded together by autogenous welding or 
electric welding, or they are soldered together. The gaps 
between the single armour wires are filled up with auxiliary 
wires and the ends of these wires are also welded or soldered 
to the adjoining armour wires. In the drawing the armouring 
wires which are soldered or welded at the junction are shown at 
A, and the filling wires which are soldered at their ends to the 
adjoining armouring wires are shown at B.—August 11th, 1927. 


275,388. July 2nd, 1926.—ImMPROVEMENTS IN AND RELATING 
to THermMionic Vatve Crrcurts, Alfred John Garrod, of 
White Horse-place, Market-street, Wellingborough. 

The object of this invention is to reduce the damping of high- 
frequency amplifying valves. A coil A is included in the con- 
nection from the plate of the high-frequency valve B to the 
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isolating condenser C in the grid cireuit of the second vaive. 
This coi! A is coupled back to the grid circuit of the high-frequency 
valve B. The coil may be coupled to the tuned grid circuit or 
may be coupled te an untuned coil in the grid cireuit. The grid 
coil may be split, one part constituting a frame aerial E and the 
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other part F having the reaction coil coupled to it. The reaction 
coil A should preferably have the same fundamental frequency as 
the tuned grid circuit. If it is desired to bring the high-frequency 
valve B up to the point of oscillation, this may be done by pro- 
viding a reaction coil G connected in the manner shown.— 
August 11th, 1927. 


TRANSMISSION OF POWER. 


275,514. March 24th, 1927.—Saarr Covurtines, F. Pearn and 
Co., Ltd., and H. W. Pearn, West Gorton, Manchester. 


This invention relates to vertical shaft couplings, and par- 
ticularly to couplings for vertical pump shafts, and has for its 
object the provision of a compact and convenient coupling 
capable of ready attachment and detachment, of transmitting a | 
torsional drive and at the same time an axial pull or thrust, 
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and causing & minimum of power loss when revolving in water 
owing to its small outside diameter and freedom from pro- 
jections. The illustration does not require much explanation, 
as it ean be seen that the torque between the two shafts A and B 
is transmitted by the keys C and D, while the weight of the 
shafting is supported by the dowel pins E E. These pins, it will 
be noticed, are kept in place by the sleeve F.— August 11th, 1927. 


275,881. February 23rd, 1927.—SuHarr Covupiines, F. C. 
Russell, Grosvenor-road, Altrincham, and J. H. Bradbury, 
Allanville, Doveston-road, Ashton-on-Mersey. 

This coupling is primarily intended for driving magnetos. 
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On to one shaft there is bolted a hexagon-shaped piece A. On 
the other there is keyed the muff B. Inside this muff there is 


to the other by the pressure of the spring plates DD on the flats 
of the hexagon. The block C is fixed in the muff by being split 
at E, and expanded by the conical nut F. In this way angular 
adjustments can be made by turning the block in the muff. 
August 18th, 1927. 


GAS PRODUCERS. 


275,490. January 22nd, 1927..-A Seauine Device ror Con- 
TROLLING THE FLow or Gases, R. and J. Dempster, Ltd., 
and C, Andrews, Gas Plant Works, Oldham-road, Man- 
chester. 

This device is intended for use in connection with water-gas 
plant in which the direction of flow must be changed. There are 
two chambers A and B connected respectively with the bottom 
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and top of the generator C. The chambers are partly filled with 
water, into which the connecting pipes dip. The three three- 
way cocks D E F are interconnected. With the cocks as shown 
gas can pass from the top of the generator through B and away 
at G, but is stopped by the hydraulic head in A. With the 
cocks reversed the flow is reversed, as is also the steam supply 
to the generator through H.—-August 11th, 1927. 


275,914. May 12th, 1927.—Coxe Ovens, C. Still, Bismarck- 
platz, 2-4, Recklinghausen, Germany. 

This invention relates to improvements in coke ovens for the 
dry distillation or carbonisation of coal at high temperatures, 
especially coke ovens of that kind having high and relatively 
narrow coking chambers, and consists in the combination of 
means for drawing off the gaseous products of distillation at or 
near the bottom of the coking chamber with means for controlling 
in the vertical direction the supply of heat to the chamber walls. 
The specification contains a large amount of information on 
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the processs of coking, and illustrates normal ovens besides those 
of the inventor. In his oven the products of distillation are 
drawn off by the perforated pipe A, while the chamber is heated 
by the flames BB. These flames are fed with gas from the 
passages CC, while the air necessary for combustion is supplied 
by the duct D, and is led to the flames at various points in their 
height, so that a tall flame is produced..—August 16th, 1927. 


MACHINE TOOLS AND SHOP APPLIANCES. 


275,287. March 22nd, 1927.—An Etecrric Drive For 
Drirtiine Macuines, W. Asquith (1920), Ltd., Halifax, and 

G. Feather, 190, Rochdale-road, Halifax. 
The object of this invention is to enable a drilling machine to 
be run at two different speeds in either direction without the 
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use of a gear-box. A three-phase motor with two separate wind- 
ings, A and B, giving two speeds is used. The supply of elec- 
tricity is provided at C. The switch D provides means for revers- 
ing the motor, while the switch E allows either winding to be 
u A circuit for direct-current motors is also described.— 
Auquat 18th, 1927. 


MISCELLANEOUS. 


275,289. April 7th, 1926._-Hor Briast Srove InsTaLLations, 
E. C. R. Marks, 57, Lincoln’s Inn-fields, London, W.C. 

All this invention amounts to is the provision of a dryer 

between the gas scrubbers and the Cowper stoves of a blast- 





a round block C with a triangular opening for the reception of 
the hexagon head. The drive is transmitted from one shaft 
















dust catcher at B, the scrubber at C, the Cowper stoves at D, 
The dryer is marked F. 


and a boiler at E. It is of tubular form 
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and is heated by the waste gases from the stoves.—-August 8th, 


1927. 
275,873. February 15th, 1927. 
35, Pitt-street, Glasgow. 
The most interesting part of this specification is that in which 
the inventor explains how the gutta-percha, which he uses for 
the temperature responsive medium, is made immune from 


Tuermostats, A. D. Horne, 
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oxidation. This is effected by mixing and kneading it, at a 
temperature of from 120 deg. to 150 deg. Fah. The prepared 
gutta-percha is contained in the tube A, on which there is a valve 
B, working in conjunction with the seating C. The steam is 
supplied at D and escapes at E.—August 18th, 1927. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week pr ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 
TO-DAY AND SATURDAY, SEPTEMBER lira. 


INTERNATIONAL CoNGREss FOR TesTING MaTeERtats.—At 


Amsterdam. For programme see page 211. 
TO-DAY TO SATURDAY, SEPTEMBER 24rs. 


Surrprinc, ENGINEERING aND Macuiverny EXursition.— 


Olympia, London, W. 6. 
TUESDAY, SEPTEMBER 20rs. 


INSTITUTE OF MARINE ENoINeERs.—-Shipping, Engineering 
and Machinery Exhibition, Olympia, London, W. 6. Papers : 
“The Case Against the Airship,” by Mr. E. F. Spanner ; and 
‘* Motor Ships in Relation to World Trade Routes,"’ by Mr. A. C. 
Hardy. 3 p.m. 


TUESDAY TO FRIDAY, SEPTEMBER 20ru To 23rp. 
Iron aNnp Sree. Instirute.—Autumn meeting in Glasgow 
For programme see pages 53 and 263. 
FRIDAY, SEPTEMBER 23rp. 


-The 
South 


InsTITUTION oF Municipal AND County ENGINEERS. 
Building Research Station, Garston, near Watford. 
Midland District meeting. 11 a.m. 


SATURDAY, SEPTEMBER 24ru. 


InsTITUTION OF MuwNicipAL AND CounTY ENGINEERS.— 
General meeting in the South-Eastern District at Herne Bay. 
11 a.m, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Puorector Company, Ltd., 711 and 715, Fulham-road, 
London, 8.W. 6, informs us that the name of the company has 
been changed to Korting and Mathiesen Electrical, Ltd., but that 
there is no change in the firm’s business policy or management. 


Tue STAINLEss Inon AND ALLoYs Company, Ltd., of 14, Black- 
friars-street, Manchester, and 17, Victoria-street, London, has 

ted licences to Friedrich a A.G., of Essen, and 
Vereinigte Stahlwerke A.G. (August Thyssen), of Hamborn, to 
make stainless iron and steel in open-hearth furnaces by its 
patented process. 


Jounson AND Puriiirs, Ltd., Charlton, London, 8.E. 7, 
advise us that their branch depéts at Birmingham and Man- 
chester are moving to new addresses in order to obtain greater 
storage e. The new Manchester address is 26, Corporation- 
street. The Birmingham depét will be transferred on September 
29th to Suffolk House, Suffolk-street. 

Dowpinas’ Macutne Toor Company, Ltd., informs us that its 
istered offices have been removed from Bush House to 38, 
Albert Embankment, Vauxhall, London, S.E. 11, where it has 
taken over additional floor space totalling about 6000 square 
feet. The meanness of the firm’s Zeiss department is now 
centred at its Birmingham branch, Empire House, Great 





furnace plant for the purpose of ridding the gas of entrained 
moisture. In the diagram the blast-furnace is shown at A, the 


Charles-street, Birmingham, under the title Birmingham Bureau 
of Standards and Measurement. 





